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Ms. Sheila Eckman, RPM 
U.S. Environmental Protection Agency 
Waste Management Division, HPS-CANl 
JFK Federal Building 
Boston, MA 02203 

RE: Revised Final Rerhedial Investigation Report 
Parker Landfill Project (4905024) 

Dear Ms. Eckman: 

Enclosed are ten copies of the revised final Remedial Investigation Report (RI) and the 
Response to EPA Comments on the RL The following insertions/deletions should be made 
to existing volumes, dated January 18, 1994: 

Volume 1 of 10 Discard existing Volume 1 in its entirety and replace with the 
enclosed Volume 1. 

Volumes 2 - 10 Remove and discard existing slip-in covers and replace with the 
enclosed new covers, reflecting the revision date. 

Volume 2 of 10 Remove and discard the following tables and replace with the 
corresponding enclosed tables: 

4-27 
4-29 
4-32 

4-28 
4-30 
4-33 

Remove and discard "the'following figures and replace with the 
corresponding enclosed figuî es (note that Figure 5-3 no longer 
exists and has been combined with new Figure 5-2): 

3-25 
4-29 

3-26 
5-2 

3-27 4-24 
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Volume 3 of 10  Remove and discard the following plates and replace with the 
corresponding enclosed plates: 

B 
J 

E 
K 

F 
L 

G 
Q 

I 

Volume 7 of 10  Remove and discard the two page Bouwer & Rice table and 
replace it with the enclosed two page table. 

If you have any questions, please call Gary Wilson or me. 

Thank you. 

ENVIRONMENTAL SCIENCE & ENGINEERING, INC. 
Respectfully submitted. 

C j^U^A-^-—•— 

David E. Andrews 
Project Coordinator 

cc:	 Lynda Wedderspoon, VT DEC (w/ enclosure) 
Lou Rundio, MW&E 
Julia Hagan, VTA 
John Young, VTA 
W. Gary Wilson, ESE 
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DISCLAIMER 


This document is a DRAFT document prepared by the Respondents to a government 
Administrative Order which has not received final acceptance from the U.S. Environmental 
Protection Agency. The opinions, findings, and conclusions expressed are those of the 
authors and not those of the U.S. Environmental Protection Agency or the State of 
Vermont. 
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EXECUTIVE SUMMARY 


E.l PURPOSE OF THE REPORT 

These documents present the Remedial Investigation/Feasibility Study (RI/FS) which was 
completed for the Parker Landfill Project pursuant to the lequiiements of U.S. ^ivironmental 
Protection Agency (EPA) Administrative Order by Consent, Dock^ Number 1-90-1089 
(Administrative Order), effective August 10, 1990. The Paiker Landfill (Landfill) is located 
near the Village of Lyndonville, within the Town of Lyndon, Vermont. The Landfill is 
contained within approximately 25 acres of a 75 acre parcel on the southern side of Lily Pond 
Road, approximately 0.2 mile southeast of Lily Pond in the southeast portion of the Town of 
Lyndon, Caledonia County, Vermont. The Landfill (see Figure E-1) contains a solid waste 
disposal area (SWDA) and three smaller industrial waste areas (IWS Areas). 

Investigation of the Landfill by the Vermont Depaitinent of Environmental Conservation 
(VTDEC) began in 1984 when routine sampling by the VTDEC revealed the presence of 
chlorinated volatile organic compounds (VOC) in monitoring wells in the vicinity of the SWDA 
and IWS Areas and in stream locations on the perimeter of the SWDA and IWS Areas. Follow-
up sampling has detected VOC above Maximum Contaminant Levels (MCL) infive private wells 
south of the Landfill. During 1985, VTDEC complied a Preliminary Assessment and an 
Uncontrolled Hazardous Waste Site Evaluation. Based upon the results of those studies, EPA 
proposed the Landfill for listing on the National Priorities List on June 21, 1988. On February 
16, 1990 the Landfill was listed on the National Priorities List. On August 10, 1990 the 
Respondents voluntarily entered into an Administrative Order with the EPA. This 
Administrative Order sets forth the requirements for the preparation and performance of a 
Remedial Investigation and Feasibility Study (RI/FS). The Remedial Investigation Rqx)it details 
the field studies performed and the data collected, to provide a comprehensive summary of the 
Phase lA and Phase IB Remedial Investigation (RI) activities, results, and data evaluations. 
Based on the conceptual model of study area conditions developed during the RI, the FS report 
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presents the identification of response areas, and identification, development, and evaluation of 

remedial alternatives for the Landfill. 

E.2 STUDY AREA DESCRIPTION 

The Landfill is located in an area of open hilly terrain. The topognq)hy of the region is 

generally hilly to mountainous. Several hills within a few miles of the Landfill have a vertical 

relief of 200 to 300 feet. Abutting the 75 acre parcel are woodlands, pasture land, and 

developed land. An unnamed stream traverses the Study Area, joins with two larger unnamed 

streams inunediately southeast of the Landfill, and flows south and southwest to the Passumpsic 

River. 

To the north, approximately 0.3 mile from the Landfill are three mobile home communities and 

seven single family homes, and beyond Lily Pond is a combination of pasture land, c n  ̂  land, 

and woodland. To the west of the Landfill, about O.S mile, is a combination of woodland and 

a residential development (approximately 40 homes). To the south is a combination of 

woodland, pasture land, and crop land. A private school, a nursing home, and five single family 

homes are located about 0.5 mile south of the Landfill. East of the Landfill are hilly woodlands. 

E.3 SUMMARY OF REMEDIAL INVESTIGATION FIELD INVESTIGATIONS 

The area investigated during the RI (Study Area) includes the Landfill, areas west to Lily Pond 

Road, and south, on both sides of Red Village Road to the point where Red Village Road turns 

east. In order to evaluate the geology and hydrogeology of the Study Area, geophysical 

investigations were conducted, 39 test borings were completed, 73 monitoring and three 

observations weUs were installed, and fourteen piezometers were installed in the unnamed stream 

and the Passumpsic River. The installation of monitoring and observation wells, in conjunction 

with existing monitoring wells within the Study Area and the conversion of the Curran and 

Riverside School wells into monitoring wells, results in a total of 92 monitoring wells. The 
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monitoring wells were installed, based on the conceptual model, to provide hydrogeologic 

information and allow collection of groundwater samples for chemical analysis. Figure E-2 

shows monitoring well locations. 

An air quality survey was performed during Phase lA prior to beginning intrusive field woric 
and after the completion of intrusive field woric. A soil gas survey was conducted at each IWS 
Area to facilitate the selection of locations for test pits and borings. Surficial soil samples were 
collected from each IWS Area and the eastern boundary of the SWDA. Leachate from the 
SWDA, along the eastern boundary, was also sampled. Surface water and sediment samples 
were collectedfix)m the unnamed stream and a preliminary ecological assessment was conducted. 
Samples collected for laboratory analysis during Phase lA were generally analyzed for the 
Target Compound List (TCL) organics and Target Analyte List (TAL) metals, pursuant to the 
requirements of the Contract Laboratory Program (CLP). Data generated by the laboratory at 
DQO Level 4 underwent data validation according to the EPA Region I Functional Guidelines 
for Data Validation. 

E.3.1 GEOLOGY OF THE STUDY AREA 


E.3.1.1 Surficial Geology 

Four major surficial geologic dqwsits are of primary importance in the Study Area: esker 

deposits, an esker delta dqwsit. Proximal glacial lacustrine dqwsits (Proximal Units), and Distal 

glacial lacustrine deposits (Distal Units). An esker is located just beyond the western limit of 

the Study Area. The esker dqwsits consist of coarse to medium sand, gravel, and cobbles in 

graded and cross-bedded imbricated channel deposits, bounded by cross-bedded coarse to 

medium sand. Flow direction indicators such as cross-bedding patterns, horizontal grading, and 

imbrication incficate flow direction of glacial melt waters was toward the southwest, south, and 

southeast. Mehwater flow along the eastern flank of the esker was toward the southeast. 

A west to east trending deposit of cross-bedded coarse to fine sand and gravel unit (the esker 

delta deposit) apparently disrupts the Distal Unit unmediately south of the Landfill. Bedding 
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structure within the upper portion of this unit resembles deltaic top set, foreset, and bottom set 

beds. This unit may represent a prograding delta sequence extending in an easterly direction 

into a glacial lake. This unit grades northeasterly and easterly into predominantly fine sand, 

which is indistinguishable from the Proximal Unit. 

The Proximal Unit consists of medium to fine sand and silty fine sand and extends in an easterly 

direction from the esker. Coarser units of coarse to medium sand were encountered at several 

test boring locations. The Proximal deposits are massive to thinly bedded. Grain size within 

the Proximal Unit decreases in an easterly direction, away from the esker. The Proximal Unit 

is extensive throughout the Study Area and underlies the SWDA and IWS Areas, and thickens 

toward the west and south. Visible bedding planes within these dqwsits dip toward the 

southeast. These deposits are interfingered with Distal Unit in the immediate vicinity of the 

Landflll and pinch out in an easterly direction against the underlying bedrock, which rises 

steq)ly toward the eastern highlands. 

The Distal Unit, consisting of thinly inteibedded to thinly interlaminated very find sand, sUt, and 

clay overlies the basal Proximal Unit (lower Proximal) and is overlain by a shallow Proximal 

Unit (upper Proximal) in the immediate vicinity of the SWDA, IWS 1 and IWS 2. The Distal 

Unit exhibits maximum thickness immediately beneath the SWDA and decreases in thickness 

radially away from the SWDA. The Distal Unit deposits pinch out against bedrock along the 

eastern margin of the Study Area. The Distal Unit extends beyond the western boundary of the 

Landfill as indicated by its presence at B118 and by the existence of Lily Pond, which is 

interpreted to rest on Distal sediments. 

E.3.1.2 Bedrock Geology 

The bedrock geology of the Study Area was extensively mapped during the 1950s and 1960s by 

Dennis (1956) and Woodland (1965). Based upon the m^jpings, the Study Area is underlain 

by two formations: The Waits River Formation and the Gile Mountain Formation. The Waits 

River Formation consists of a quartzose limestone/phyllitic limestone member and an amphibolite 

member. The Gile Mountain Formation consists of a quartzose phyllite. The contact between 
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the two formations is inferred to be gradational and located immediately east of the SWDA. To 

the east of the SWDA, the contact is inferred to trend in a northerly and southwesterly direction. 

Bedrock structural data obtained in the fleld during the Limited Field Investigation (LFI), 

conducted during October 1990 to provide preliminary imputs for the RI/FS Work Plan, indicate 

the development of two joint sets discussed here as J, and J}. J, generally strikes between 

N50°E and N60*E and d^)s to the northwest at 53 to 70 degrees. The trend of the occurrence 

of regolith, discussed previously, is coincident with the strike of the Ji joint set and closely 

parallels the inferred contact between the Gile Mountain and Waits River Formations. The J, 

joints are most commonly filled with calcite and quartz. However, some of the joints observed 

during the LFI were open, with separations ranging from less than a tenth of an inch to one-mch 

in width. 

J2 strikes between N50'*W and N55'*W and d^s toward the southwest at 67 to 80 degrees. J, 

joints striking N75°W were observed along the railroad easement near the Vail Dam and may 

indicate local slumping or rotation of exposed bedrock following construction of the railroad. 

The J2 joints are the most commcm and persistent joints in the Lyndonville and Burice 

quadrangles and are visible as photoliners on air photognq)hs. Published data for the 

Lyndonville Area (Dennis, 1956) indicate that on a regional scale the Jj joints ar commonly not 

filled. 

Bedrock elevations in the Study Area, determined from test borings, ranged from 723.39 to 

561.9 feet above mean sea level. Contoured bedrock elevations based upon outcn^, test boring, 

and seismic data indicate that in the immediate vicinity of the Landflll, the bedrock surface 

generally d  ̂  gently toward the west. A northwest trending bedrock trough is located in the 

unmediate vicinity of IWS 2 and extends northwest. The trend of this bedrock feature is in 

general agreement with the strike of the regional J, jomt set. The bedrock topogn^hic pattern 

appear to be controlled or strongly influenced by the regional J, and J] joint sets. 

Test boring, rock coring, and seismic data indicate that a broad northeast-southwest trending 

fracture zone could exist along the eastern margin of the SWDA. Bedrock relief across the 

ESE 

A CILCORP Comoiny 



REMEDIAL INVESTIGATION/FEASIBILITY STUDY Revision: 1 
PARKER LANDFILL PROJECT Date: 6-01-94 

Page: E-8 

inferred fracture zone varies from approximately 120 feet at the northeast comer of the SWDA 

to 85 feet in the vicinity of IWS 2. Seismic data indicates the presence of a large swath of 

bedrock exhibiting bedrock seismic velocities that are indicative of highly weathered or fractured 

bedrock, which is generally 700 to 800 feet wide and extends in a southwesterly direction from 

IWS 3 to the Riverside School area. 

E.3.2	 CONCEPTUAL MODEL OF THE STUDY AREA 

Based on the results of the RI, the following summarizes the concqmial model for the Study 

Area: 

•	 The Study Area is comprised of three primary hydrogeologic units: the Upper 

and Lower Proximal units (proximal glacial-lacustrine dqwsits), and the fracmred 

bedrock. Over most of the site the Lower Proximal and fractured bedrock flow 

zones are sq>arated from the Upper Proximal zone by the Distal unit (distal 

glacial-lacustrine dqwsits), which is a semi-confining unit. In terms of 

groundwater flow volume, the Lower Proximal zone is the princq)al water

bearing unit in the study area. The saturated portion of the U i ^  r Proximal is 

completely contained within the Study Area and is not used for water supply. 

Private wells are installed in both the bedrock and the Lower Proximal, although 

residences in the vicinity of the Landfill are either connected to, or have access 

to the municipal water supply. 

•	 South-southwesterly flow of groundwater in the upper Proximal portion of the 

aquifer is underlain by the lower permeability Distal Unit. This upper Proximal 

Unit constitutes a shallow migration pathway east of the Landflll. This 

preferential pathway results m the transport of VOC from IWS 3 to the general 

vicinity of IWS 2, as shown on Figure B-3. 

•	 Four potential source areas within the Paricer Landfill were identified during the 

RI: the SWDA, IWS 1, IWS 2, and IWS 3. The SWDA contains approximately 
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1.4 million cubic yards of solid waste and cover material. The three IWS Areas are smaller in 

size, and contain mixed soil and waste material including scrap metal, wood, plastic and empty, 

crushed drums. 

•	 Waste in the SWDA is the source of leachate which contains mainly ketones 

(acetone, 2-butanone, 2-hexanone,4-methyl-2-pentanone), benzene, ethylbenzene, 

toluene, xylene, phenolics (methyl phenol, benzoic acid, phenol), and various 

metals which were detected above and below background concentrations. 

Individual source areas within the SWDA cannot be identified and the whole 

SWDA is considered to be a diffuse source. 

•	 The organic compounds found in the upper bedrock appear to have mainly 

originated in IWS 3 with minor contributions from the IWS 2 area. The 

contribution of chlorinated organic compounds from IWS 2 to bedrock appears 

to be limited. Chlorinated VOC have been detected immediately above the 

bedrock and in bedrock beneath IWS 2, at B132, and at the B136 well cluster. 

However, the chlorinated VOC found at these locations cannot be readily 

explained by migration from IWS 2. Although the presence of a fracture zone 

is conjectural, based on available data, the distribution of constituents suggests 

that chlorinated organic compounds originating from IWS 3 enter a bedrock 

fracture or fracture zone, which is likely to be parallel to the trend of the Ji joint 

set. This fracture zone is encountered at B132 and is hydraulically connected to 

the bedrock fracture zone at B136. There appears to be a bedrock hydraulic 

connection between IWS 2/SWDA and the Riverside School area. It is likely that 

this hydraulic connection consists of one or more fractures aligned consistent with 

t ie orientation of the Ji joint set. The fractures encountered at B136, assumed 

to be connected to bedrock beneath B132, likely also contribute chlorinated 

volatile constituents to the Riverside School area, with sub-parallel fracture sets 

canying mixed constituents from IWS 2/SWDA. 
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Figure E-4 shows the occurrence of contaminants above either Federal Maximum 

Contaminant Levels (MCL) or the Vermont Enforcement Standard, in areas 

outside and downgradient of the Landfill. The analytical data generally suggest 

that the presence of the non-chlorinated VOC, detected in the overburden above 

MCLs, is not widespread southwest of the Landfill. 

Soil samples from the IWS Areas indicate the presence of chlorinated and 

petroleum-related VOC, polynuclear aromatic hydrocarbons (PAH) and metals 

above and below background levels. Waste materials and the majority of 

contaminated soil within the three IWS Areas is located above the water table. 

The analytical data indicate that VOC levels within IWS 2 are generally higher 

than in the other IWS Areas, and calculations of the relative mass of VOC within 

the three areas indicate that the greatest mass of "total" VOC is contained within 

IWS 2. By comparing the analytical data, specifically the non-chlorinated VOC 

concentrations with chlorinated VOC concentrations, the IWS 2 Area does not 

appeal to be a major source of chlorinated VOC to the groundwater. Chlorinated 

VOC concentrations detected in shallow groundwater in the IWS 2 Area range 

from approximately 0.02 mg/1 to approximately 0.13 mg/1, or 1 order of 

magnitude less than chlorinated VOC concentrations in shallow groundwater in 

the vicinity of IWS 1 and IWS 3. However, one well is an excq)tion with 

chlorinated VOC concentrations of ai^roximately 76.6 mg/1. It is believed that 

this well is in a localized area of residual organic compounds. Although 

chlorinated VOC are found in the soils in IWS 2, fine-grained surficial soils and 

fairly rapid runoff appear to limit the volume of water flushing through these 

soils. By comparing the concentration of chlorinated VOC in the uppermost 

monitoring wells, which provide an mdication of contaminant concentrations 

leaching into groundwater from IWS 2, with chlorinated VOC concentrations in 

the deq)er monitoring wells, which provide an indication of contaminant 

concentrations migrating through the subsurface from other sources, it appears 

that most of the chlorinated VOC found in the groundwater in the vicinity of 

IWS 2 may have originated from the IWS 3 Area. 
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Because of the complex nature of the geology in this area, and the convergence 

of migration pathways, separate plumes from the IWS Areas and SWDA cannot 

be distinguished. 

Extensive investigations during the RI defined the physical limits of waste 

material within IWS 1, 2, 3. These waste materials lie within the unsaturated 

zone. Soil containing much lower concentrations of Contaminants of Concem 

was also detected below the waste material in IWS 2 and 3. Some of these 

detections were in the saturated zone. Although saturated zone detections of 

Contaminants of Concem were limited in the inunediate vicinity of the IWS 

Areas, it is possible, based on historic disposal practices, that dense nonaqueous 

phase liquids (DNAPL) are present within the saturated zone. The location of 

DNAPL, as residual or pools, if present in the subsurface, is difficult or 

impossible to determine. Although there is no direct evidence that DNAPL is 

present within the saturated zone, its potential presence must be acknowledged 

because of the impact this may have on the effectiveness of remedial measures. 

Similarly, overburden TCE contamination at B127B and B127C is unlikely to 

have resulted iix)m transport in the overburden, given the transport times 

discussed in Section 5.3.4.2 of the RI. 

E.4 SUMMARY OF FEASIBILITY STUDY 

E.4.1	 IDENTinCATION OF RESPONSE AREAS AND REMEDIAL ACTION 

OBJECTIVES 

Based on the data collected during the RI, and the results of the risk assessment completed by 

EPA, two response areas were identified for evaluation in the FS: (1) the SWDA and IWS Areas 

(1, 2, and 3), and (2) groundwater. The following specific remedial action objectives were 

identified for each response area: 
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SWDA and IWS Areas 

•	 Minimize, to the extent practicable, the potential for transfer of hazardous 

substances from the soil and solid waste into the groundwater, surface 

water, and sediment; 

•	 Prevent direct contact/ingestion of soil or solid waste posing a potential 

total cancer risk greater than 10^ to 10^, or a potential hazard index 

greater than one; and 

•	 Comply with federal and state ARARs. 

The remedial objectives for the SWDA and IWS Areas are addressed by the caps which will be 

placed over these areas as the presumptive remedy (see section E.4.2). The c ^  s will prevent 

direct contact with soil or solid waste within the SWDA and IWS Areas, and will minimize the 

potential for transfer of Contaminants of Concem from the unsaturated zone to groundwater 

through rainfall infiltration. Due to the presumptive remedy, remediation goals calculated based 

on exposure risk and leaching potential would only be relevant to the No Action Alternative. 

Therefore, remediation goals for soil in the SWDA and IWS Areas are not developed. 

Groundwater 

Prevent ingestion of groundwater containing Contaminants of Concem in 

excess of federal or state standards, or posing a potential total cancer risk 

greater than 10^ to 10^, or a potential hazard index greater than one; and 

Comply with federal and state ARARs. 
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E.4.2 PRESUMPTIVE REMEDY 


Under its Superfund Accelerated Cleanup Model (SACM), EPA has established the concept of 

presumptive remedy as a mechanism to streamline site studies and cleanup actions, thereby, 

improving consistency, reducing costs, and increasing the pace at which Superfund Sites are 

remediated. EPA's Directive Presumptive Remedy for CERCLA Municipal Landfill Sites (EPA, 

1993b) establishes containment (cj^ing) as the presumptive remedy for CERCLA municipal 

landfills. Because there may be a potential human health risk associated with direct contact with 

subsurface soil and waste debris in the IWS Areas and because the SWDA, as a municipal 

landfill, must be closed with a o^), EPA has supported the concq>t of c j^ ing as the 

presumptive remedy for the Parker LandfilL Therefore, the FS focuses primarily on evaluating 

whether measures in addition to o ^ i n  g (i.e., groundwater control and potential hot spot 

remediation) may be appropriate. 

As stated in EPA's Guidance for Conducting Remedial Investigations/Feasibility Studies fdr 

CERCLA Municipal Landfill Sites (EPA, 1991), "hot spots that are ^)propriate for excavation 

and removal should be in discrete, accessible locations of a landfill where a waste type or 

mixture of wastes presents a principal threat to human health or the environment. The area 

should be large enough so that remediation will significantly reduce the risk posed by the overall 

site and small enough to be reasonably practicable for removal and/or treatment." To evaluate 

the potential significance of each IWS Area as a "hot spot," as mentioned previously, the relative 

amounts of VOC in IWS 1, IWS 2, and IWS 3, presented on the basis of mass, were calculated. 

The results of this analysis indicate that IWS 3 only contains 14% of the total VOC mass, and 

IWS 1 only contains 7% of the total VOC mass estimated to exist in the three IWS Areas. 

Therefore, removal of the VOC mass from IWS 1 or IWS 3 would not significandy reduce the 

risk posed by the site. Furthermore, these areas will be capped in accordance with the 

presumptive remedy, and rainfall infiltration and percolation from these areas will be prevented. 

IWS 2, however, contains 79% of the mass of "total" VOC within the IWS Areas. Based on 

this analysis, in accordance with EPA guidance, of the tiiree IWS Areas, only IWS 2 was 

considered as a potential "hot spot" and evaluated for potential removal and treatment or 

disposal. 
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E.4.3 PRELIMINARY AND ESfmAL SCREENING OF ALTERNATIVES 

During the preliminary screening, the general response measures considered applicable for each 

of the identified response areas were identified. For each general response measure, remediation 

technologies, and processes specific to these technologies, were then identified. A preliminary 

screening of these technologies and specific processes was conducted to determine their 

applicability and technical feasibility. Those remedial technologies considered ineffective or 

unsuitable for implementation were eliminated from fiuther consideration during the preliminary 

technology screening. Then, in order to simplify the subsequent development and evaluation of 

alternatives without limiting fiexibility during remedial design, representative 

technologies/process options were selected. 

The representative technologies/process options that remained after the preliminary screening 

were developed into potential remedial alternatives. The remedial alternatives for Groundwater 

and the SWDA and IWS Areas at the Parker Landfill are: 

Alternative 1: 	 No Action; 

Alternative 2: 	 Containment (SWDA, IWS 1, 2 and 3)/No Source Control 

Groundwater Extraction; 

Alternative 3: 	 Containment (SWDA, IWS 1, 2 and 3)/SouTce Control 

Groundwater Extraction; 

Alternative 4: 	 Containment (SWDA, IWS 1, 2 and 3)/In-situ Soil Vapor 

Extraction of IWS 2 Area/No Source Control Groundwater 

Extraction; 

Alternative 5: 	 Containment (SWDA, IWS 1, 2 and 3)/In-situ Soil Vapor 

Extraction of IWS 2 Area/Source Control Groundwater 

Extraction; 

ESE 

A CILCORP Coffloanr 



REMEDIAL INVESTIGATION/FEASIBILITY STUDY Revision: 1 
PARKER LANDFILL PROJECT Date: 6-01-94 

Page: E-17 

Alternative 6: 	 Containment (SWDA, IWS 1 and 3)/Excavation and Off-

site Incineration of IWS 2 Materials/No Source Control 

Groundwater Extraction; 

Alternative 7: 	 Containment (SWDA, IWS 1 and 3)/Excavation and Off-

site Incineration of IWS 2 Materials/Source Control 

Groundwater Extraction; and 

Alternative 8: 	 Downgradient Groundwater Extraction/Treatment/ 

Discharge (may be combined with Alternatives 2 

through 7). 

Alternative 8A: 	 Downgradient Groundwater Extraction/Combined with 

Alternatives 2, 4, or 6 (No Source Control Groundwater 

Extraction System). 

Alternative SB: 	 Downgradient Groundwater Extraction/Combined with 

Alternatives 3, 5, or 7 (Source Control Groundwater 

Extraction System). 

An initial screening evaluation, which consisted of an evaluation of each alternative's 

effectiveness and implementabiUty, was conducted on each of the potential remedial alternatives. 

Those alternatives that would have significant adverse impacts or would not adequately 

contribute to the protection of public health or the environment were eliminated from further 

consideration. In addition, an order of magnitude cost comparison b^ween alternatives that 

would provide a commensurate level of protection to public health and the environment was 

conducted. 

Two alternatives were eliminated during the mitial screening. Alternative 6: Containment 

(SWDA, IWS 1 and 3)/Excavation and Off-Site Incmeration of IWS 2 Materials/No Source 

Contix)l Groundwater Extraction, and Alternative 7: Containment (SWDA, IWS 1 and 
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3)/Excavation and Off-Site Incineration of IWS 2 Materials/Source Control Groundwater 
Extraction were eliminated because they would offer very limited additional benefits and minimal 
risk reduction relative to other alternatives, yet would be more costiy to implement and would 
pose significant potential woricer and community exposure and implementability concems. 

Altematives 4 and 5 wereretained for further evaluation as a VOC-reduction measure, because 
it istiie presumptiveremedy for CERCLA Sites witii VOC in soils (EPA 54O-F-93-048) and the 
National Contingency Plan (NCP) and EPA guidance specify that the range of altematives to be 
considered includes treatment altematives, to the extent practicable. EPA presumptive remedy 
guidance states, however, that vacuum extraction may or may not be appropriate for VOC-
contaminated soils, dq)ending on site-specific conditions. 

E.4.4 DETAILED EVALUATION 

A detailed evaluation, based on seven of the nine criteria enumerated in the NCP, was conducted 
on the remedial altematives remaining after the initial screening. The remaining two criteria 
(state and community accq)tance) will be evaluated by EPA following public conunent. The 
following altematives were evaluated in detail in the FS: 

Alternative 1: No Action 

Alternative 2: Containment (SWDA, IWS 1, 2, and 3)/No Source Control 
Groundwater 

Alternative 3: Containment (SWDA, IWS
Groundwater 

 1, 2, and 3)/Source Control 

Alternative 4: Containment (SWDA, IWS 1, 2, and 3)/In-Situ Soil Vapor 
Extinction Witiiin IWS 2/No Source Control Groundwater 

Alternative 5: Containment (SWDA, IWS 1, 2, and 3)/In-Situ Soil Vapor 
Extraction Within IWS 2/Source Control Groundwater 

Alternative 8: Downgradient Groundwater Extraction/Treatment/Discharge 
(may be combined with Altematives 2 through 5) 
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Alternative 8A: 	 Downgradient Groundwater Extraction/Combined with 
Alternatives 2 or 4 (No Source Control Groundwater Extraction 
System). 

Alternative 8B: 	 Downgradient Groundwater Extraction/Combined with 
Altematives 3 or 5 (Source Control Groundwater Extraction 
System). 

The strengths and weaknesses of the altematives relative to one another, with respect to each 

criterion, are: 

• Overall Protection of Human Health and the Environmeru 

All of the altematives excqjt for the No Action Alternative provide a sunilar level 

of human health protection with respect to the potential for direct contact with soil 

and solid waste material, since they all include the constraction of caps and deed 

restrictions to protect c!^ mtegrity. There would be some potential short-term risk 

of exposure to soil and solid waste material during cap construction and any 

demolition debris relocation under all of these altematives. There would be a greater 

level of potential short-term risk to woricers associated with Altematives 4 and 5, 

since they would also involve constmction of a soil v : ^  r extraction system in 

IWS 2. 

All of the altematives, except for "No Action", would include institutional controls 

to prevent the ingestion of groundwater that may pose a health risk. Cooperation 

from the State, municq)ality and the public are required to unplement these controls. 

Residoices downgradient of the SWDA and IWS Areas where Contaminants of 

Concem have been detected are currentiy, or have the option of being connected to 

the Village of Lyndonville's municipal water supply. 

Implementation of capping measures alone, without a groundwater extraction 

measure (Alternative 2), would effectively eliminate the migration of constituents via 
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infiltration from SWDA and IWS Area sources located above the water table, and 

therefore would result in an improvement in downgradient groundwater quality. The 

extent to which potential source materials in the saturated zone may continue to 

impact groundwater cannot be determined. Therefore, the degree of groundwater 

quality unprovement and timeframe for reduction of levels to remediation goals is 

unpredictable within the foreseeable fiiture. 

If a source control groundwater extraction measure (Altematives 3, S, and 8B) 

and/or a downgradirat extraction system (Altematives 8A and 8B) was also included, 

there would be only a small improvemrat in overall human health protectiveness 

relative to Alternative 2, since protection would be accomplished through 

institutional controls for ^)proximately 60 years (downgradient of the source control 

extraction system) or more (within the SWDA and IWS Areas). Under Altematives 

3 and 5, the migration of impacted groundwater fiiom the SWDA and IWS Areas 

would be prevented and additional improvemoit in downgradiait groundwater quality 

would occur. However, the timeframe for reduction of levels in groundwater within 

the area contained by the source control extraction system is uiq)redictable within the 

foreseeable future. Groundwater standards would not be reached downgradient of 

the source control groundwater extraction system for approximately 60 years after 

the system was in place. Implementation of a downgradient extraction system 

(Altematives 8A and 8B) would contain the known downgradient extent of the 

contaminant plume but would not accelerate the reduction of constituent levels in 

impacted groundwater. 

Installation aiul operation of a soil vapor extraction system within IWS 2 

(Alternatives 4 and S) would not significantiy reduce human health risks or unpacts 

to groundwater, since the C2^ alone would prevent migration of constituents from the 

unsaturated zone within IWS 2. 

The physical impacts to wetlands under Altematives 2 through 8 would be similar, 

and would be primarily associated with filling as a result of c  ̂  constmction. The 
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design of the caps for the SWDA and IWS Areas may incoiporate waste 

reconfiguration to minimize wetlands impacts and will include a storm water control 

system including a detention pond which could incorporate wetlands mitigation after 

establishment of vegetative cover on the o^) system. Under all of the altematives 

which incorporate a c  ̂  (Altematives 2, 3, 4, 5 and 8) there would be a reduction 

of erosion and sedimentation impacts to the stream and sediment relative to 

Alternative 1. 

Compliance with ARARs 

Alternative 1 (No Action) generally does not comply with chemical-, action-, or 

location-specific ARARs. In contrast. Alternative 2 will me^ both action-q)ecific 

and location-q)ecific ARARs and portions of chemical-specific ARARs. However, 

this alternative will not comply with federal or state groundwater standards, such as 

the maximum permissible concentrations of hazardous constituents in groundwater 

established by the state or the federal MCLs, for Contaminants of Concem. 

For any of the altematives, concentrations of Contaminants of Concem may remain 

above groundwater standards within the SWDA and IWS Areas for an unpredictable 

timeframe, although for Altematives 2 through 8, the levels would reduce due to the 

effects of the caps and groundwater Hushing, dispersion, and natural degradation 

processes. Altematives 3 ,5 , and 8B include a source control groundwater extraction 

system. Even with the source control groundwater extraction system, groundwater 

concentrations of Contaminants of Concem in the SWDA and IWS Areas will not 

attain ARARs, and downgradient of the system, concentrations are estimated to take 

approximately 60 years, following installation and stait-up, to meet ARARs for these 

alternatives. 

Similar to Alternative 2, Altematives 3 through 8 also comply with action- and 

location-specific ARARs. 
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Long-Term Effectiveness and Permanence 

The magnitude of residual risk associated with the potential for direct contact with 

Contaminants of Concem in soil and debris would be similar under Altematives 2, 

3, 4, 5, and 8 because they include a cap. C  ̂  systems are proven, m general, to 

perform reliably in the long-term. Alternative 1 would not address the potential for 

exposure to Contaminants of Concem in soil and debris. 

Although there would be some improvement in groundwater quality associated with 

cap installation under any of the altematives (excq^t for Alternative 1), the degree 

of groundwater quality improvement and time to achieve groundwater standards 

beneath the SWDA and IWS Areas is not predictable for the foreseeable future under 

any of the altematives. Under altematives including a source control groundwater 

extraction system (Altematives 3, 5 and 8B), and/or a downgradient extraction 

system (Altematives 8A and 8B), a remediation timeframe can be calculated for 

groundwater downgradient of the source control extraction system, since the 

extraction system would prevent the movement of contaminated groundwater beyond 

the SWDA and IWS Areas and aUow downgradient groundwater levels to reduce at 

a predictable rate. However, calculations mdicate that levels within this area would 

not reduce to groundwater standards for ^^proximately 60 years after a system was 

in place, even if a downgradient extraction syston is included. Therefore, in the 

long term, under any of the altematives except for No Action, protectiveness would 

be achieved primarily through institutional controls preventing groundwater use. 

Institutional controls can perform reliably in the long-term, although they require the 

cooperation of the State, municq)ality and the public. Residences downgradient of 

the SWDA and IWS Areas where Contaminants of Concem have been detected are 

currmtly, or have the option of being connected to the Village of Lyndonville's 

municq)al water supply. 

Although there have been effectiveness problems associated with the use of 

extraction and treatment systems for aquifer remediation, extraction systems have 
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been used reliably as containment systems which hydraulically prevent contaminant 

migration. The source control extraction treatment system would need to remain in 

operation for an indeterminant time period (beyond 60 years) to maintain 

downgradient groundwater quality improvement. Extraction well fouling can be 

addressed by routine maintenance and monitoring. The groundwater treatment 

system would generate considerable amounts of residual materials, as compared to 

the Contaminants of Concem treated, which would require off-site treatment or 

disposal. 

The operation of an SVE system in IWS 2 would not significandy unprove the long-

term effectiveness of remedial measures relative to other Altematives that include a 

cap (Alternatives 2, 3 and 8 without SVE). The caps would reliably prevent direct 

contact with and leaching finm Contaminants of Concem within the unsaturated zone 

in IWS 2. Even under current conditions, waste materials within the unsamrated 

zone in IWS 2 do not appear to be significandy impacting groundwater. The long-

term effectiveness of the SVE system may be limited due to the presence of low 

permeability soils and the presence of debris, which could cause VOC removal along 

preferential pathways and leave contaminants in high concentration areas. Some 

VOC would be permanendy removed from soil at IWS 2; however, residual material 

from the operation of the SVE system would require off-site treatment or disposal. 

• Reduction of Toxicity, Mobility, and Volume through Tteatment 

The degree of expected reduction in toxicity, mobility and volume (TMV) through 

treatment cannot be calculated for any of the altematives because the total 

contaminant mass associated with source materials within the SWDA and IWS Areas 

cannot be accurately determined. Sunilarly, the degree to which treatment would 

reduce the inherent hazard posed by Contanunants of Concem in the SWDA and 

IWS Areas cannot be reliably estimated; however, this reduction would be minimal, 

smce the human health and environmental risk associated with Contaminants of 

Concem in the SWDA and IWS Areas would be primarily controlled through 
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capping and institutional controls. Although groundwater extraction and treatment 

under Altematives 3, 5 and 8 would remove toxicity from the groundwater, the 

timeframe for reduction of levels in groundwater within the SWDA and IWS Areas 

is unpredictable within the foreseeable future. Downgradient of the extraction 

system, groundwater standards would not be reached for {proximately 60 years. 

Therefore, under any alternative, the risk of exposure to groundwater will be 

primarily controlled through unplementation of institutional restrictions on 

groundwater use. 

Under Alternative 2, although groundwater quality would improve, the toxicity of 

Contaminants of Concem would not be reduced through treatment, and treatment 

residuals would not be generated. Under Altematives 3, 5, and 8, the toxicity of 

Contaminants of Concem in extracted groundwater would be reduced through 

treatment and under Altematives 4 and 5 and the medium and high cost scenarios for 

8A and 8B, VOC would be removed from IWS 2 by the soil v:qx>r extraction 

system. However, the toxicity would be transferred to treatment residuals which 

would then require ai^ropriate treatment/disposal, perhaps as hazardous material. 

Altematives 3 and 5 would generate an estimated 4.6 tons/year spoit carbon and 427 

tons/year dewatered metal sludge; Alternative 8B would generate an estimated 6.7 

tons/year spent carbon and 536 tons/year dewatered m^al sludge; Alternative 8A 

would generate an estimated 5.2 tons/year spent carbon and 161 tons/year dewatered 

metal sludge. Altematives including a soil vs^rar extraction system would generate 

approximately 3 tons/year of spent carbon from this system. 

Short-Term Effectiveness 

Most of the altematives would provide a sunilar level of protection of the community 

and woikers during remedial action implementation. Alternative 1 (No Action) 

would pose the lowest potential risk to the community and woricers during remedial 

action implementation. Potential short-term risks associated with Altematives 2, 3, 

and 8 would be small, and would be primarily associated with constmction of the 
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cap and any relocation of demolition debris, and for altematives involving extraction 

and treatment of groundwater constmction of the discharge pipeline to the 

Passumpsic River. Altematives 4 and 5 and possibly 8A and 8B would pose a 

greater potential short-term exposure risk, smce they may also involve constmction 

of an in-situ SVE system within IWS 2. 

Under all of the altematives except for Alternative 1, wetlands impacts would be 

primarily associated with constmction of the cap. In the northem portion of the site, 

a portion of the Unnamed Stream may be routed through a culvert beneath the o  ̂  

or relocated adjacent to the SWDA cap. However, the design of the cq)s for the 

SWDA and IWS Areas would mclude a storm water system, including a detention 

pond, which could incorporate wetlands mitigation. 

Protection would not be achieved by Alternative 1, since exposure to soil and debris 

that may pose a health risk would not be prevented. Under Altematives 2 through 

8, protection would be achieved in the short and long term, primarily through 

Ci t ing and institutional controls. Hie potential for exposure to soil and solid waste 

that may contain Contaminants of Concem under Altematives 2 through 8 would be 

eliminated inunediately after constmction of the o ^  . Short-term protectiveness, 

with respect to exposure to groundwater under Altematives 2, 3, 4, 5 and 8, would 

be achieved through the implementation of institutional controls preventing impacted 

groundwater use. 

Although there would be some short-term improvement in groundwater quality, 

compared with No Action due to the presence of the C£^s (Altematives 2 through 8) 

and groundwater extraction and treatment systems (Altematives 3, 5, and 8), there 

wilt be no short-term attainment of groundwater remedial goals with any alternative. 

The implementation time for Alternative 1 would be minimal, since the No Action 

alternative only involves performing a five-year site review. It has been estimated 

that Alternative 2 would take approximately 24 months to implement, and Alternative 
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4 would take approximately 27 months. The estimated implementation time for the 

remaining altematives is approximately 34 months. 

Implementability 

Alternative 1 would be the easiest to implement, since it would only involve 

performing a five year site review. Constmction and maintenance of the caps under 

Altematives 2 through 8 could be implemented without significant difficulty, as 

services and materials are available. C^^s have been demonstrated to be reliable at 

many sites. Periodic mspections of the caps to ensure that they continue to 

effectively prevent direct contact with soil and solid waste containing Contaminants 

of Concem above remediation goals would be necessary. Groundwater monitoring 

and instimtional controls, also included in Altematives 2 through 8, coukl be easity 

implemented. Groundwater mcmitoring is ongoing and could be continued. 

Institutional controb would be readily implemoited since a public water supply is 

available to the impacted area, although the cooperation of landowners, the Town, 

and the State of Vermont would be required. 

Installation and operation of the extraction wells, treatment system, and discharge 

pqwline to the Passumpsic River would utilize standard constmction services, 

techniques, and materials, which would be available, and these systems should 

perform reliably. Measures would need to be taken to minimize the potential for 

remobilization of subsurface nonaqueous-phase contaminants, if they exist, during 

well installation and pumpiiig. Initial calculations of the potential discharge limits 

for some metals based on available attenuation of the Passumpsic River showed 

values which may be difficult to technically attain. Appropriate handling and 

disposal of groundwater treatment system residuals would be necessary. Easements 

would be required for constmction of the discharge p ^ l i n e  , and compliance with 

substantive requirements of the NPDES program would be necessary for discharge 

of the treated groundwater to the Passumpsic River. 
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Vacuum extraction systems have been implemented at other sites. However, SVE 

may be difficult to implement successfully in IWS 2. Due to the low permeability 

of soil and presence of buried debris in IWS 2, it may be difficult to achieve 

adequate and/or homogeneous air fiow, which can cause VOC constituents to be 

eUminated sporadically, with high concentrations remaining in lower permeability 

zones. Removal and treatment of residual materials from operation of the SVE 

treatment system would require appropriate handling and off-site disposal. 

As discussed above, Altematives 3, 4, 5, and 8 would involve the off-site disposal 

of treatment residuals. The nearest lined hazardous waste disposal facilities are 

located in New York, Ohio, Indiana, and Maine. Waste transportation to these 

facilities can be expensive, and some of these landfills also have restrictions m 

accepting hazardous waste. The long-term availability of such facilities is uncertain^ 

since only a few have been permitted in recent years; off-site disposal cĵ Kicity would 

be needed for a time period that is unpredictable in the foreseeable future. 

Cost Analysis 

Alternative 1 would be the least cosdy to implement ($40 to $50 thousand total 

present worth with a medium-case present worth cost estimate of $40 thousand; total 

present worth costs are rounded to the nearest $10,000), since it would only involve 

performing a five-year site review. The estimated total present worth cost to 

unplement Alternative 2 could range from $10.4 to $19.3 million, with a medium-

case cost estimate of $13:6 million. The costs for this alternative would be 

principally associated with the constmction of caps over the SWDA and IWS Areas. 

If in-situ soil vapor extraction within IWS 2 is also included (Alternative 4), this 

would add $1 million or more to the total present worth cost estimate. The total 

preset worth cost range for Alternative 4 is estimated at $11.8 million to $22.1 

million (the estimated medium-case present worth cost is $15.5 million). The costs 

specifically associated with implementation of the SVE system would vary dq)ending 

on the air fiow and mass-loading rates. 
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The costs associated with the remaining altematives (Altematives 3, 5, 8A, and 8B) 

would be significandy (100% or more) higher because they involve the extraction, 

treatment, and discharge of groundwater. The estimated total present worth costs 

for Altemative 3 (capping with source control groundwater extraction) would range 

from $19 to $38 million, with a medium-case cost estimate of $28.2 million. 

Altemative 5 (which also includes SVE within IWS 2) low, medium, and high total 

present worth cost estimates are $20.4, $30 and $40.7 million, respectively. The 

range of costs associated with Altemative 8A, which includes capping and 

downgradient groundwater extraction, and possibly also SVE within IWS 2, is $18.8 

to $39.1 million (total present worth). The medium-case cost estimate for this 

altemative is $28.4 million. The low- and medium-case cost estimates for 

Altemative 8B are $21.5 million (combined with the low case of Altemative 3) and 

$32.5 million (combined with the medium-case of Altemative 5), respectively. The 

most expensive alternative to constmct and operate would be Altemative 8B 

(capping, downgradient groundwater extraction, and source control groundwat^ 

extraction) with in-situ soil vapor retraction within IWS 2. The total present worth 

costs for this altemative could range up to $43.4 million. 
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1.0 INTRODUCTION 


1.1 PURPOSE OF THE REPORT 


This document presents the Remedial Investigation Report (Report) which was completed for the 

Paricer LandfiU Project pursuant to the requirements of U.S. &ivironmental Protection Agency 

(EPA) Administiiative Order by Consent, Docket Number 1-90-1089 (Order), effective August 

10, 1990. The Paricer LandfiU is located near the Village of LyndonviUe, within the Town of 

Lyndon, Vermont (see Figure 1-1). The area investigated during the RI (Study Area) includes 

the Paricer LandfiU and the area west to LUy Pond Road and south along both sides of Red 

Village Road to ai^roximately the Curran residence. The Parker LandfiU (LandfiU) is a waste 

disposal faciUty which, fiom 1972 to the present, has been used for disposal of wastes ranging 

from residential and industrial wastes to constmction debris. 

The LandfiU is contained within approximately 25 acres of a 75 acre parcel on the southem side 

of LUy Pond Road, approximately 0.2 mile southeast of LUy Pond in the southeastern portion 

of the Town of Lyndon, Caledonia County, Vermont. The LandfiU contains a SoUd Waste 

Disposal Area (SWDA) and three smaUer industrial waste areas (IWS Areas). 

Investigation of the LandfiU by the Vermont Dq)artment of Qivironmental Conservation (VDEC) 

began m 1984 when routine sampling by the VDEC revealed the presence of chlorinated volatUe 

organic compounds (VOC) in monitoring wells at the LandfiU and in stream locations along the 

perinieter of the LandfiU. FoUow-up sampling has detected VOC above Maximum Contaminant 

Levels ( M C I J  ) in five private wells south of the LandfiU. During 1985, VDEC completed a 

PreUminary Assessment and an UncontroUed Hazardous Waste Site Evaluation. Based upon the 

results of those studies, EPA proposed the LandfiU for Usting on the National Priorities List on 

June 21, 1988. 
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On Febmary 16, 1990 the Parker LandfiU was Usted on the National Priorities List, On August 

10, 1990 the Respondents voluntarily entered into an Admmistrative Order with the EPA, This 

Administrative Order sets forth the requirements for the preparation and performance of a 

Remedial Investigation and FeasibiUty Study (RI/FS). 

This Report is the fifth major deUverable under the Order. A Limited Field Investigation (LFI) 

was performed by ESE during October 1990. Prior to performing that work, a Work Plan for 

the LFI was completed and submitted to EPA on Sq>tember 7, 1990, and revised on October 

5, 1990, The results of the LFI were mcluded in the RI/FS Work Plan. The second major 

deUverable, the RI/FS Work Plan (Work Plan), presenting the project plans for completion of 

the Phase lA field investigations, was submitted to EPA on November 30, 1990, and revised 

on March 5, 1991 and April 25, 1991. FinaUy, as part of the Phase 1A investigations, a PubUc 

Health and Ecological Data Analysis Rqmrt was submitted to EPA on December 13, 1991. An 

Initial Site Characterization Report - Phase 1A was submitted along with a Phase IB Work Plais, 

to EPA on February 10, 1992. 

As an initial stq) toward meeting the objectives of the RI/FS, a concq)tual model of the LandfiU 

was developed, including identification of general response areas/media that would be 

investigated during the RI, as part of the Work Plan. To evaluate each potential general 

response area, the foUowing field studies were undertaken: 

a Survey 

a Soils and Sources of Contaminants Investigation 

a Subsurface and Hydrogeological Investigation 

a Air QuaUty Study 

o Surface Water and Sediment Investigation 


n Ecological Investigation 


n Long-Term Monitoring 
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The Phase lA Work Plan was approved by EPA and field work began on AprU 15, 1991, The 

Phase lA drilling program was completed on July 27, 1991. An Initial Site Characterization 

Report, and Phase IB Work Plan were submitted to EPA on February 10,1992. Phase IB Field 

work was begun on May 13, 1992. The Phase IB drilling program was started on May 19, 

1992 and was completed on July 10, 1992. RI field activities were performed as set forth m the 

Work Plans, unless deviations are noted herein. This Rqx)rt details the field studies performed, 

and the data coUected, to provide a comprehensive summary of the Remedial Investigation 

activities, results, and data evaluations. 

1.2 BACKGROUND 


1.2.1 Area Description, Demography, and Land Use 

The LandfiU is located within 25 acres of a 75 acre parcel on the southem side of LUy Pond 

Road, approximately 0.2 mile southeast of LUy Pond, m the southeast portion of the Town of 

Lyndon, Caledonia County, Vermont (See Figure 1-1). The LandfiU is located in an area of 

open hiUy terrain, within the Vermont Piedmont physiognq)hic province. The topognq)hy of the 

region is generaUy hiUy to mountainous. Several hills within a few mUes of the LandfiU have 

a vertical reUef of 200 to 300 fe^. The topogn^hy generaUy mcreases in elevation m a 

northeast direction and decreases in elevation to the southwest, toward the Passumpsic River. 

Abutting the 75 acre parcel are woodlands, pasture land, and residences. An unnamed stream 

traverses the Study Area, joins with two larger unnamed streams immediately southeast of the 

LandfiU, and flows south and southwest to the Passumpsic River. 

The area in the immediate vicinity of the LandfiU is open, mainly unvegetated, hiUy terrain. 

To the north, within 0.3 mUe of the LandfiU are three mobUe home communities and seven 

smgle famUy homes (see Figure 1-2). To the north of the LandfiU, beyond LUy Pond, is a 

combination of pasture land, crop land, and woodland. To the west of the LandfiU, within 0.5 
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mUe, is a combination of woodland and a residential development (approximately 40 homes). 

To the south is a combination of woodland, pasture land, and crop land. A private school, a 

nursing home, and five single famUy homes are located within 0,5 mUe south of the LandfiU, 

East of the LandfiU are hiUy woodlands. 

The Village of LyndonviUe operates a municqMd water system supplying water to the residences 

(including the trader parks) north and west of the LandfiU, the nursing home, and the housing 

development west of die LandfiU. An extension of that water Une was instaUed in the faU 1991, 

extending the availabiUty of municipal water to homes along Red Village Road down to the area 

of the Curran residence. Six of ten residences located along this water line have been connected 

to the municipal water system and no longer use their wells. The remaining four residences 

utilize private weUs. Eleven additional residences, utilizing private wells, are located further 

along Red Village Road, east of the Curran residence. It is estimated that private wells within 

a three mUe radius of the LandfiU serve a population of ^proximately 500. Specific privafe 

supply weU data for the residences along Red Village Road is presented in Sections 2.10, 2.12, 

4,2,3, and 4,2.4, 

The VUlage of LyndonviUe, located northwest of the LandfiU, has a population of about 1,400 

people. The Village of LynctonviUe municqKd weUfield, located approximatdy two mUes north 

of the LandfiU, serves a population of approximately 3200 people, mcluding die transient 

population of the Lyndon State CoUege. An activated carbon treatment system is instaUed at the 

weU field, and Village municipal water is treated prior to distribution. No plans exist currentiy 

to develop other groundwater resources for consumption. The LyndonviUe Town Plan (1984) 

indicates diat die weU field had a usage of 540,000 gaUons per day (gpd) m 1984, widi a 

capacity of 1,000,0CX) gpd. Expanded usage of untreated water for municq)al consumption is 

unlikely. 
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1.2.2 Operational History 

The LandfiU vicinity was used as the town disposal area starting m the late 1950's, Aerial 

photos dated May 13, 1962 indicate soUd waste disposal activities were limited to the vicmity 

of the current Ray O, Parker & Sons, Inc. garage (due southwest of IWS 1). These early 

operations consisted of dump and bum procedures. The Parker LandfiU was first approved as 

a disposal faciUty for soUd waste on July 17, 1971 by the District No. 7 Environmental 

Commission and Land Use Permit No. 700002. .approval for a sanitary landfiU under the 

authority of the Vermont Health Regulations was granted on October 20, 1971, Formal 

operation of the landfiU by Ray O. Parker & Sons, Inc. began in 1972. At various times during 

the LandfiU's operation, three additional and separate areas of the property (designated as IWS 

Areas 1,2 and 3) were utilized for disposal of industrial wastes. These industrial wastes included 

waste oUs, chlorinated solvent sludges, metal plating rinse waters, and other miscellaneous 

industrial wastes. 

The general locations of the three industrial waste disposal areas (IWS 1, IWS 2, and IWS 3) 

are mdicated in Figure 1-2. IWS 1 is located along the LandfiU access road, west of the 

SWDA. This disposal area was used from 1972 untU 1977 (5 years). IWS 2 which consist of 

three discrete disposal pits is Icx âted at the extreme southeastem tip of the SWDA, 

approximately 200 feet west of the unnamed stream. These pits were used in 1977 and 1978 

(2 years). IWS 3 is more remote than the others from the SWDA and consists of three discrete 

disposal pits. It is located on a wooded hiU east of the SWDA and east of the unnamed stream. 

These pits were utilized between 1978 and 1983 (5 years). Industrial waste disposal at the Parker 

LandfiU ceased in 1983. 

In addition to the Respondents, numerous other companies have been identified by EPA as 

having disposed of materials defined as hazardous substances at the LandfiU. The types of 

wastes identified as rqwrtedly disposed are shown below: 
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trichloroethene barium chloride 

sodium hydroxide chromium and nickel plating rinse waters 

1,1,1 -trichloroethane polyester resin 

acetone mercury 

lacquer and stain sludge electroplating sludge 

paint sludge water soluble coolants 

tetrachloroethene 

1.2,3 Previous Investigations 

During the period from 1984 to the present, investigations have been performed in the Parker 

LandfiU area in order to provide a preliminary assessmmt of the nature and extent of any 

contamination. These investigations have been performed by the Vermont Agency for 

^ivironmental Conservation (VDEC), Marshfield Engineering (for Parker), ERT (for Vermont 

American Corporation), and ESE (for reqwndents). 

1.2.3.1 Monitoring WeU Installations 

Nine monitoring wells were instaUed by Marshfield Engineering in 1979 (MWl through 9). Of 

these, none are currentiy operational. An additional 17 monitoring wells and 2 weU points were 

instaUed in the Study Area between 1983 and 1986. Eight of the wells and the weU points were 

mstaUed by Marshfield Engineering on and in the immediate vicinity of die Parker LandfiU. 

These are labeled MW4A, MW6A, MW8A, MWIO dirough MW14, WPl, and WP2 on Figure 

1-3. The ABC instaUed 8 monitoring wells (at the locations labeled HBl through HB6 on 

Figure 1-3) at dlocatimis in 1984. One monitoring weU, labeled ERT-1, was mstaUed by ERT 

adjacent to IWS 2 and the unnamed stream in 1986. MW14 was subsequendy destroyed during 

landfiU borrow activities. 
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1.2.3.2 Minipiezometer Installations 

Twenty five minipiezometers were mstaUed by the VDEC in the stream bed, from the head of 

the stream along its length to where it joins with the Passumpsic River, Many of these 

minipiezometers are no longer in place. The viabiUty of the remaining minipiezometers for data 

CoUection is questionable. Therefore, these minipiezometers were not used during the Remedial 

Investigation. 

1.2.3.3 Ground and Surface Water SampUng and Analysis 

Table 1-1 summarizes the groundwater and surface water sampling and analyses that have been 

performed from 1984 through 1987. Data have been coUected from sampUng points that include 

the monitoring wells, minipiezometers, the stream, and residential wells in the area. 

1.2.3.4 SoU Sampling and Analysis 

SoU samples were coUected from varying depths during the drilling of monitoring weUs MWl 1, 

MW13, MW14 and MW8A in 1984. The soU samples obtained from diese borings were 

analyzed m the field for the presence of TCE by VDEC personnel using a portable gas 

chromatogn^h (GC). 

To determine if the stream water had been responsible for contamination of soils in the vicinity 

of the stream, the VDEC coUected and analyzed surface soU samples to determine if VOC were 

present. SoU sampling was conducted at 14 locations on the Riverside School property. Four 

of these locations were in the pasture. The pasture samples were coUected along two Unes; one 

immediately adjacent to the stream (in the floodplain), and the second set back from the stream 

(a distance dq)endent upon the local topogn^)hy). AU of the samples were analyzed m the field 

for TCE, using a portable gas chromatograph. 
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1.2.3.5 Disposal Area Investigation 

In the faU of 1986 an investigation of IWS 2 was performed by ERT (ERT, 1987). Nine test 

pits were excavated to examine the horizontal and vertical extent of the disposal area and 

visuaUy characterize the waste material and underlying soU. Three borings (B-1, B-2, and B-3), 

along with data from the test pits, provided a determination of the vertical extent of waste 

materials. SoU samples were coUected and selectively analyzed for VOC, base neutral/acid 

extractable compounds, EP-toxicity metals, ignitabiUty, corrosivity, and reactivity. Monitoring 

weU ERT-1 was mstaUed between IWS 2 and the stream during the IWS 2 investigation. 

1.3 LIMITED FIELD INVESTIGATION 

During October of 1990 ESE performed a linuted Field Investigation (LFI) to coUect data to 

assist in the development of the RI/FS Work Plan. The results of the LFI were presented in the 

RI/FS Work Plan. The foUowing activities were performed for the LFI: 

Site Survey - ESE instaUed 22 stakes in the unnamed stream at 500 foot intervals. These 

stake locations were used for identification of sediment screening locations during the 

LFI and as reference points for samples coUected during the RI investigations. ESE sent 

letters and access agreements to persons owning property on which ESE might have 

needed access during the RI/FS investigations. 

Riverside School WeU Location - On November 20, 1990, ESE conducted a search for 

the wellhead of the private sui^ly weU at the Riverside School, using a Fisher 

TW-6M-Scope metal detector, and determined that the most likely location of the 

wellhead was 2-3 feet north of the two shut-off valves which are visible at ground level 

on the north side of the school buUding. This location was confirmed by excavation of 

the wellhead during the Phase lA field program. 
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Geological Reconnaissance - During October, 1990, an ESE geologist performed a 

detailed reconnaissance of the LandfiU and the surrounding area. This reconnaissance 

mcluded walking power-line easements, railroad easements, surface-water courses 

(including the unnamed stream and its tributaries), and roadways. This visual 

mformation was compared to the geologic m q̂) presented by ERT in its September 1987 

RI Work Plan and published geologic data. AdditionaUy, aerial photographs, topographic 

maps, and bedrock stmctural data for the area were obtained and reviewed. 

Wq!tland.s Delineation - During October, 1990, ESE conducted a wetlands delineation of 

the LandfiU and surrounding area. Based upon vegetation and soU types, areas found to 

meet the criteria for wetlands' designation were flagged. A wetlands delineation report 

was prepared discussing the results of the field work and providing maps detailing the 

location of wetlands. 

Air OuaUty Survey - A monitoring survey at breathing-zone height was completed in 

October, 1990, utilizing visual observations and direct monitoring instmments (OVA, 

HNu, specific hydrogen sulfide, and hydrogen cyanide continuous monitors). 

SoU Gas Survey - During October, 1990, five soU gas survey lines were conducted m the 

areas around the SWDA and the IWS Areas. 

Field Screening (}f S^ii^CTtS - During October, 1990, ESE coUected sediment samples 

at each of the stream stake locations and performed headspace screening with a field GC 

for VOC. 

Evaluation of Existing Monitoring Systems - During October, 1990, ESE inspected 

existing monitoring weUs and minq)iezometers. ESE also performed a headspace 

analysis (using a field gas chromatograph) for VOC on the air within the casmg of each 

monitoring weU and on a water sample coUected from each weU. AdditionaUy, ESE 

D R A F T y — T T 



REMEDIAL INVESTIGATION Revision: 1 
PARKER LANDFILL PROJECT Date: 05-02-94 

Page: 1-10 

purged the existing monitoring weUs and measured the recovery rate to determine 

whether the weUs were functional for use during the RI. 

1.4 REPORT ORGANIZATION 

Volume 1 of this Rqwrt presents the Remedial Investigation Report for field mvestigations. 

Volume 2 contains aU figures and tables refermced in the Rqwrt. Volume 3 contains aU Plates 

referenced in the Rqwrt. Volume 4 and foUowing volumes contain appea^ces referenced in 

the Rqwrt. 

The Rqwrt is presented in six sections, foUowing the Executive Summary, An overview of the 

RI field investigations is presented in Section 2, which briefly describes the various studies, 

discusses problems encountered, if any, and describes changes or deviations from the Worijc 

Plan, Section 3 presents the findings of studies designed to determine the physical characteristics 

of the Study Area. Section 4 presents the findings of studies designed to d^ermine the nature 

and extent of contamination within the Study Area. Section 5 discusses the fate and transport 

mechanisms associated with the Constituents of Concem. Section 6 presents the detaUed 

conceptual model of the Study Area resulting from the analysis of the data presented in the 

previous sections, and presents ESE's interpretation of the results and the potential impacts to 

the Study Area. 
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2.0 RI FIELD INVESTIGATIONS 

The RI investigations were stmctured in a phased approach in an effort to buUd on previous 

data. The RI was developed in two phases. Phase lA and IB. Phase lA was stmctured based 

on the information coUected during previous investigations, as described in Section 1 of this 

report. Phase IB investigations were designed based on the results of the Phase 1A 

investigations, including an analysis of the Phase lA data as compared to previous data. The 

foUowing table summarizes the work performed, objectives, and rqwrts produced: 

TASKS PERFORMED DATES PERFORMED OBJECTIVES REPORTS 1 

PHASE lA 

Site Survey April, 1991 Provide general overall Interim Letter Report : 
understanding of Staiy on Soil Gas Survey 

Soil Gas Survey AprilAlay 1991 
Area, potential 
contaminant pathways, 

(May 13, 1991); 

potential source areas, and Interim Letter Report 

Leachate Sampling' November 1991 potoitial recq>tor8. on Surface 
Water/Sedimmt 
Sanq>lingand 

Surficial Soil Saiiq>ling' Sq>t/November 1991 Provide data on nature Preliminaiy ecological 
and extent of contaminants Assessment (August 

Surface Geophysics^ April 1991 
in air, surface/subsurface 
soils, groundwater, and 

9. 1991); 

mrfRrft water/sedimoit. Public Health and 
Test Pits' May 1991 Ecological Data 

Analysis Report 
Provide data on site (December 13, 1991); 

Test Borings' April-July 1991 geology/hydrogeology 
Initial Site 

Monitoring Weill* 
GW Sampling/ 
Analyses 

April-July 1991 
Rd 1: Sept 1991, 
Rd 2: November 1991 

Characterization 
Report-Phase lA 
(February 10, 1992); 
Phase IB Woric Plan 

Hydrologic Testing* May-November 1991 (February 10, 1992), 

Air Quality Monitoring' 	 Rd 1: May 1991 
Rd 2: Sq)tember/ 
October 1991 
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TASKS PERFORMED DATES PERFORMED OBJECTIVES REPORTS 

Combustible Gas July/November 1991 
Monitoring 

Surface Water/ Rd 1: May 1991 
Sediment Sanq>ling Rd 2: September 1991 

Ecological Studies* June/August/ 
October 1991 

SWDA Delineation' April 1991 

PHASE IB 

Surface Geophysics* May 1992 Provide additional data to Draft Remedial 
better define/understand Investigation Rq>oit 

Borehole Geophysics' May/July 1992 the conceptual model 
developed in Hiase lA 

(November 12, 1992) 

Test Borings' May-July 1992 and assure data necessary 
to developmoit of 

Monitoring WeUs" 
GW Sampling/ 

May-July 1992 
July 1992 

feasibility studies has been 
collected. 

Analysis" 

POST-SCREENING FIELD INVESTIGATIONS 

Test Borings/ July 1993 - August 1993 Provide data on hydraulic Presented in revised 
Well Installation character of the aquifiers. Remedial Investigation 

Pump Tests August 1993 - Rqwrt for the first 
September 1993 time. 

Soil Sampling for August 1993 Provide data on physical 
Geotechnicai characteristics of 

unconsolidated materials. 

Notes: 

1.	 Included analytical testing. 

2.	 Included GFR and magnetic surveys of SWDA & IWS Areas, and seismic refraction profiling across the 

Study Area. 

3.	 Included installation of 50 monitoring wells and 3 observation wells, at 37 locations throughout the Study 

Area. 

4.	 Included stream piezometers, ground water level measurements, slug tests, constant flow tests, and bedrock 

packer testing. 

5.	 Included field measurements survey and VOC and asbestos eight hour sampling. 
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6.	 Included review of wetlands delineation and surface water/sediment data, water quality surveys, and benthic 

macroinvertebrate study. 

7.	 Included installation and survey of moniunents to mark boundaries. 

8.	 Included seismic refraction profiling. 

9.	 Included fluid conductivity, fluid tenq>erature, electromagnetic induction, natural gamma, and three-arm 

caliper runs. Performed at Riverside School and Curran residence wells. 

10.	 Included installation of 19 monitoring wells at 11 locations, 

11.	 Included all existing and new wells. 

This section provides an overview of the RI Phase 1A and Phase IB field investigation. Sections 

3 and 4 present the results of the investigations. Field investigations were conducted pursuant 

to the procedures set forth in the Work Plans. Deviations from those procedures, or changes 

required by field conditions or negotiated with EPA, are noted in the discussions below. 

2.1 SURVEY AND SECURITY 

2.1.1	 Base M£^ and Survey 

Vermont American Corporation, m 1987, commissioned the production of a topogr^hic base 

m  ̂  at a scale that was usable for other portions of the project. It was prqMired from the Burke 

Mountain United States Geological Survey (USGS) quadrangle and from a computer generated 

topogn^hic map prq)ared by an aerial mapping firm. The map is at a scale of 1:1200, or 1 

mch equals 100 feet. The aerial mappmg firm, Eastem Topographic of Wolfeboro, New 

Hampshire, obtained the necessary photogn^hs on AprU 24,1985 and September 5, 1987, from 

which the LandfiU could be mjqjped and contoured. Ground tmth was established using a USGS 

Mean Sea Level Datum of 1929 with topography shown at mtervals of 2 feet. The contours 

were then checked for accuracy using ground control information and standard survey 

techniques. The base plan was later provided to ESE at a scale of 1 inch equals 200 feet. 
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In April 1991, a 50 foot survey grid was estabUshed and staked across the LandfiU, by Tmline, 

St. Johnsbury, Vermont, a Vermont Registered Land Surveyor. The datum for the baseUne 

survey grid is USGS Mean Sea Level Datum 1929. A plan showing the baseline survey grid 

is provided on Plate A. Geophysical, geological, chemical, and topographical data points have 

been surveyed and identified on the base map. Figures presented m this Report are generated 

from the base mj^. The areas south of Brown Farm Road and around the Route 5 bridge, 

which were not on the original Eastem Topogn^hic mq), have been digitized from the USGS 

quadrangle. The base map for the RI Field Investigations is presented on Plate B. 

2.1.2 Study Area Security 

As described in Section 3 of the Site Management Plan in the Phase 1A Work Plan, ESE created 

a field office/storage area at the Study Area. Access to the area was made direcdy from LUy 

Pond Road to avoid interfering with ongoing SWDA activities. Otherwise, the components of 

the field office area were s^ up as identified in the Phase 1A Work Plan. 

The three IWS Areas were differentiated as exclusion zones areas by instaUing orange snow 

fencing around each area. Signs warning of the potential hazardous nature of the areas were 

posted along the perimeter of each IWS Area. Access roads to each area were controUed with 

a chain-link fence gate. Warning signs were also posted on roads, trails, along the stream, and 

on easements around and within the LandfiU. 

2.2 SOIL GAS SURVEY 

As discussed in Section 3 of the Phase lA Work Plan, soU vjqwr surveys were completed 

between AprU 17 and May 2, 1991. The soU v j ^  r surveys were conducted at 25 foot grid 

mtervals across each IWS area, as a means of locating areas of elevated VOC concentrations. 

This information was used to refine the location of test pits and borings during the Phase 1A and 
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any subsequent subsurface investigations. The data were also used to determine the need for 

modifications, if any, to the site-specific Health & Safety Plan; and for preliminary evaluation 

of the potential hazards asscx;iated with removal of the debris mass, should removal be 

considered as a potential remedial altemative. The initial survey grids extended one grid point 

(25 feet) beyond the estimated limits of each IWS Area excq)t where physical conditions limited 

the aerial extent of the survey. Additional soU vapor points were added to grid lines as needed 

to determine the limits of elevated VOC concentrations. To resolve high concentration pomts 

and determine contamination limits, additional soU vapor points were sampled on May 9 and 10, 

1991. 

As described in the Phase lA Woric Plan, hydrogen sulfide (HjS), hydrogen cyanide (HCN) and 

methane were measured using direct read instruments. The soU vapor VOC samples were then 

coUected in glass bombs and a 250 /it soU vapor sample was injected into a portable Photovac 

10S50 gas chromatograph (GC) for analysis. Any sample generating a peak with an area beyond 

the integration capabiUties of the GC was re-analyzed using a smaUer injection volume. AU re

analyzed samples were normalized to a 250 /ti volume. GC performance was estabUshed at the 

beginning of each work day and after every 20th sample by analyzing standards (trichloroethene, 

1,1,1-trichloroethane, trans-1,2-dichloroethene, and benzene), blanks, and dupUcates. 

The Phase 1A Work Plan scope of work for the soU vapor survey included the measurement of 

vinyl chloride. Vinyl chloride standards were analyzed during the soU vapor survey. The 

retention time for vinyl chloride is very early, however, and the early part of the chromatogram 

contains numerous spurious peaks. As a result, it was not possible to differentiate vinyl chloride 

and, therefore, vinyl chloride concentrations were not calculated. This deviation from the Phase 

lA Work Plan was described in ESE's mterim letter report to EPA, dated May 13, 1991 

presenting the preliminary results of the soU v j ^  r surveys. 
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Saturated soU conditions (due to the spring thaw) caused occasional plugging of the slots in the 

soU vapor probes. At some locations, therefore, data was not obtained due to the inabiUty to 

prevent plugging. 

Since HjS and methane were both measured by the MSA 361 (gas detector, in different modes), 

the MSA 361 was initiaUy attached to the sampling probe effluent. After the HjS and methane 

measurements were recorded, the MSA 361 was removed and an HCN meter attached to the 

sampling probe effluent. FoUowing the measurement of HCN, the meter was removed and the 

glass bomb was attached to the probe effluent for purging and collection of soU v j ^  r for VOC 

analysis. 

IWSl 

Twmty-nine (29) sampling points were mitiaUy sampled at IWS 1 as shown on Figure 2-1. An 

additional 17 soU vapor points were sampled to determine the extaat of contamination at the 

northeastem boundary of IWS 1. Off-scale LEL readings were encountered at IWS 1, which 

resulted m die MSA 361 meter being caUbrated to read 25% LEL, using a 50% LEL standard, 

and the measured value multq)Ued by 2. 

IWS 2 

There were 34 soU vapor points initiaUy sampled at IWS 2. In addition, 22 soU v^>or points 

were sampled to determine the northem, southem, westem and eastem boundaries between high 

and low concentration points. Because of off-scale LEL readings, soU vapor points foUowmg 

SG2-7 (consecutive) were sampled widi die MSA 361 meter caUbrated to 25% LEL (as 

discussed above), and sample readings multipUed by 2. Figure 2-2 shows the soU vapor 

sampling locations for IWS 2. 
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IWS 3 

Fifty-nine (59) soU vapor points were initiaUy sampled at IWS 3, The soU v^x)r sampling 

locations for IWS 3 are shown on Figure 2-3. Four additional points were sampled both around 

SG3-36 and around SG3-41 to delineate areas of elevated VOC concentrations. Due to soU 

conditions that caused plugging of the probe, soU vapor points SG3-32 through SG3-41 were 

sampled at a deptti of 2.5 fe^. 

Mftthane Measurements in Trader Park 

In addition to the soU vapor surveys performed in the IWS Areas, methane readings were taken 

in the vicinity of the traUer park, north and west of the SWDA, to determine safety 

considerations necessary for the seisnuc refraction survey and drilling activities plarmed fdr 

locations in the traUer park. The information was also useful in placement of combustible gas 

wells. On AprU 24, 1991, ESE took 20 methane readings from soU probes located at 50 foot 

intervals, as indicated in Figure 2-4. Methane was not detected at any of the 20 locations. 

2.3 SURFACE CHARACTERIZATION 

As described m Section 4 of the Phase lA Work Plan, leachate samples were coUected at the 

leachate seq)s along the east side of the SWDA, and surficial soU samples were obtained from 

areas of leachate-stained soils and from each IWS Area. Surface characterization was scheduled 

to be completed eariy in the field program. However, rainfaU amounts during the spring and 

summer were very low, and leachate did not fiow in any significant quantity during the main 

field program. Precq>itation increased significandy during late Sq)tember and October, causing 

the leachate seq)s to flow steadUy. Leachate samples were coUected, therefore, during the 

second round of groundwater sampling in November, 1991. At EPA's request, the surficial soU 

samples were scheduled to be coUected concurrent with die leachate samples. At the end of the 
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first groundwater sampling round, because it appeared uncertain whether leachate flow would 

aUow sampling during Phase lA, ESE requested, and EPA agreed, that surficial soU samples 

not associated with the leachate fiows be coUected. Surficial soU samples associated with the 

leachate flows were subsequendy taken concurrent with the leachate samples, 

2.3.1 Leachate Samples 

Leachate samples were coUected on November 14, 1991, Leachate was sampled at locations 

801, 802, and 804, as shown on Figure 2-5, Leachate was not flowing at, or m the vicinity of, 

location 803, The sampling procedure proposed in the Phase lA Work Plan was significandy 

altered, due to field conditions. The Work Plan sets forth a procedure whereby a bucket is 

buried in the path of the leachate stream. Just prior to leachate coUection, the top of the bucket 

is removed and a stainless steel bowl set into the bucket. Leachate is coUected in the bowl and 

samples removed and transferred to sampling containers. This procedure was used at sample 

location 802. At sample locations 801 and 804, the stabiUty of the soU and the flow volume of 

leachate made it impossible to keep the bucket in place. At locations 801 and 804, therefore, 

the leachate was coUected direcdy into a staiiUess steel bowl by holding the bowl in the path of 

the flowmg leachate. Transfer of samples to the appropriate sample containers was 

accompUshed as described in the Woric Plan. Table 2-1 shows the samples coUected and 

analyses performed. Leachate sampUng results are discussed in Section 4.1,2.2. 

2.3.2 Surficial SoU Samples 

Surficial soU samples were coUected on Sq)tember 11, 1991, from sample locations 701, 702, 

703, 707, 708, 709, 710, 711, 712, 713, and 714, as shown on Figure 2-5. Aldiough sufficient 

leachate was not flowing for leachate coUection m the areas of sample locations 701-703, there 

was sufficient stained soU to aUow surficial soU to be coUected. Surficial soU samples were 

coUected from the areas of leachate staining on the road east of the SWDA (704, 705, and 706) 

on November 19, 1991. A background surficial soU sample was coUected from boring location 
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BlOl on November 25, 1991, Surficial soU samples were coUected as described in the Phase 1A 

Work Plan, Table 2-2 shows the samples coUected and analyses performed, Surficial soU 

sampling results are discussed in Section 4,1.2.1. 

2,4 SURFACE GEOPHYSICS 

A comprehensive geophysical survey of the LandfiU and Study Area was completed by Weston 

Geophysical Corporation of Westboro, Massachusetts, using ground penetrating radar (GPR), 

magnetic, and seismic refraction techniques. Although the specific purpose/goal of each survey 

was location specific, the general purpose of the geophysical survey program was to determine: 

(1) the horizontal and vertical Umits of waste material in the SWDA and IWS areas; (2) the 

general nature and distribution of the waste materials in the waste disposal areas; and (3) 

geologic conditions throughout the Study Area. GPR and magnetometer surveys were completed 

at each IWS area, the SWDA, and the DDA. Seismic refraction survey activities were 

conducted at the SWDA and in non-landfiU portions of the Study Area. With the exception of 

IWS 2, seismic refraction surveys were not conducted at the IWS Areas. 

2.4.1 Ground Penetrating Radar Surveys 

GPR survey data acquisition was generaUy completed in accordance with the requirements set 

forth in Section 5,3 of the Phase lA Work Plan. Each IWS Area and the DDA were surveyed 

on a 10 ft. grid system referenced to the baseline 50 ft. grid system. The beginning and ending 

points of each GPR traverse were given alphanumeric identifications to locate these points on 

the baseline grid^ The locations of the GPR survey lines completed during this study are shown 

on Figures 2-6 through 2-9. Three GPR traverses were completed in a north-south orientation 

in the northeastem portion of the SWDA, as shown on Figure 2-6 to identify the northem limit 

of the SWDA. Prior to conducting GPR traverses, the GPR system was caUbrated at a culvert 
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(located 3 feet below grade to the immediate north of IWS 1) where "background" GPR soU 

velocities were anticipated. 

A digital ground penetrating radar system (GSSI model SIR-10) with fUtering and color 

ampUtude plotting c^KibiUties was used to acquire the radar data. A 500 MHz antenna was used 

at the IWS Areas and throughout most of the DDA and SWDA. GPR data was acquired at 

selected portions of the DDA and SWDA using a 300 MHz antenna to provide a greater 

investigative depth. AU GPR data acquired in the field was stored on magnetic disks and 

immediately played back on a color monitor for confirmation of data acquisition, quaUty, and 

to aUow for field interpretation. 

A comprehensive discdssion of the theoretical basis/operation of the GPR technique is provided 

in the Weston Geophysical Corporation Rqwrt provided in ^>pendix A. The results of the GFR 

survey program are presented m Section 3.2. 

2.4.2 Magnetic Survey 

Magnetic surveys were conducted in accordance with Section 5.3 of the Phase lA Work Plan. 

Magnetic surveys were completed at each IWS Area and the DDA on a 10 ft. grid system 

referenced to the baseUne grid system. A magnetic survey was completed across the SWDA by 

talcing magnetic field measurements at 50 ft. intervals along the baseUne grid system. The 

locations at which magn^c surveys were completed at the IWS Areas and DDA are shown on 

Figures 2-10 through 2-14. The boundaries of the magnetic survey of the SWDA are shown on 

Figure 2-10. 

Magneticfield measurements were coUected using a digital total-field magnetometer (Geometries 

model G-856). Over 1,300 magnetic field measurements were obtained m the IWS Areas and 

the DDA, Background magnetic field measurements were obtained m areas mterpreted to be 
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free of ferrous metal debris and free from interference from overhead power lines, Diumal 

variations were measured at approximately 60 minute mtervals. 

Additional information on the theoretical basis and operation of this technique is presented in 

the Weston Geophysical Corporation Rqwrt provided in Appendix A. The results of the 

magnetic surveys are provided in Section 3,2. 

2.4.3 Seismic Refraction Profiling 

2.4,3,1 Phase lA Seismic Refraction Profiling 

Seismic refraction profiling was conducted in accordance with Section 5.3 of the Phase 1A Work 

Plan. Seismic profiling was completed along eight seisnuc survey lines, by Weston Geophysical 

Corporation, shown as Lmes A-A' through H-H' on Plate C. Three seismic survey Lines (A-A' 

through C-C) were completed across the surface of the SWDA to determine the lateral and 

vertical extent of the soUd waste within the SWDA, as weU as the geologic conditions beneath 

the SWDA. Seismic survey Lines D-D' through H-H' were completed outside the SWDA to 

determine geologic conditions between the landfiU and private supply wells located south of the 

landfiU. 

Seismic refraction data were acquired along the seismic survey lines using a digital 24-channel 

seismogn^h (ABEM Terraloc) with 10 to 100 ft. geophone spacings. GeneraUy, geophone 

spreads were 400 ft. in length. Seismic energy was generated with smaU explosive charges. 

Seismic refraction Lines A-A', B-B', and C-C were positioned to traverse the existing SWDA 

and were up to 1,800 ft. in length. Each of these Unes consisted of a single 24-charmel spread, 

with geophone qncings of 20 to 100 feet. A short section of Line A (stations 11 -1-30 to 13 -I- 80) 

was re-shot with 10-ft. geophone spacings to measure average landfiU seisnuc velocities, 

Shotholes driUed to depths of s^roximately 20 ft. were located at l ine A-A' stations 0-f-(X) and 
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16+50, Line B-B' at station 0-1-00, and Line C-C at station 0-1-00. The remaimng shotholes 

on these lines were placed with a steel bar and sledge hammer, and were two to four feet deep. 

Lines A-A' through C-C were designed to enable estimation of landfiU thickness without 

emplacement of borings direcdy through the SWDA debris mass. This was accompUshed using 

a long geophone spread, and measuring delays in seismic arrival time from a refracting interface 

(water table or bedrock surface). This "delay time" analysis was augmented by correlating the 

nearest test boring data with seismicaUy-mferred dq)ths to groundwater and bedrock. 

Seismic Lines D-D' through H-H' were designed to measure approximate dq>ths to groundwater, 

bedrock, and any idratifiable overburden stratigraphy. Geophone spread lengths were 680 ft. 

(geophone intervals of 20 and 40 ft.) along Line E-E' and 4(X) ft. (geophone mtervals of 10 to 

20 ft.) along lines D-D' through H-H'. Bedrock velocities d^rmined along Line D-D' north 

of station 21-1-50 are less certain due to irregular topogr^hy and the presmce of buried soUd 

waste. AU seismicaUy-determined d^ths to bedrock were compared to subsequendy obtained 

test boring data to determine whether the seismic survey results were within the design criteria 

for this project, as stated in the Phase 1A Work Plan. 

Bedrock depths could not be seismicaUy determined along Line A-A' because the limited number 

of geophones which could be placed on natural ground were insufficient for detection of the 

relatively deep bedrock. The specific locations/spacing of shots and geophones are summarized 

on Table 2-3. 

Seismic data were recorded on hardcopy and magnetic diskette to provide permanent, dupUcate 

copies of each seismogram. Data analysis was accomplished using the crossover distance 

method described in Weston's Report (provided in Appendix A) and augmented by delay tune 

analysis on Lines A-A', B-B', and C-C. Seismic refraction data were presented to ESE as 

profUes showing depths to refiacting interfaces, such as groundwater and bedrock. Ground 
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surface elevations shown on the profUes were derived from a topographic mj^ of the Study 

Area, surveyed elevations provided by ESE, and Weston field notes. 

Several minor changes in the position of seismic survey lines, from those proposed in the Work 

Plan, were necessary due to surface topogr£q}hy and the need for ground tmth through 

completion of test borings at locations accessible by driU rigs. Survey Line C-C was moved 

south to coincide with the LandfiU access road, due to the close proxirruty of a steep cut bank 

and mobUe homes to the originaUy plarmed location. Point B' was shifted south to accommodate 

termination of the seismic line at a viable drilling location for ground control and confirmation 

of survey results. Seismic Line F-F' was relocated sUghdy toward the north to accomhiodate 

the local topography. A dog-leg was inserted into seismic Line H-H' to reduce the effect of 

surface topognq)hy and avoid passing too close to an aboveground propane storage tank. 

Seismic Line D-D', originaUy designed to terminate north of the DDA, was terminated near the 

center of the DDA due to high TTH. readings and numerous obstmctions within intended 

shotholes. The results of the seismic refraction survey are presented in Section 3.2. 

2.4.3.2 Phase IB Seismic Refraction Profiling 

A seismic refraction survey was completed at selected locations in the Study Area by Weston 

Geophysical Corporation during die period May 13 dirough May 18, 1992 and May 20, 1992. 

The seismic refraction profiling was conducted in accordance with Section 2.1 of the Phase IB 

Work Plan. 

A total of 6,060 feet of seismic refraction profUes were acquired along four traverses shown as 

Lines I-I', J-J', K-K', and I^L' on Plate C. The seismic survey was completed to: (a) deUneate 

a potential northeast-southwest trending fracture zone previously inferred to extend from the 

vicinity of IWS 3 to IWS 2 and ultunately to die vicinity of die Riverside School and nearby 

residences; (b) delineate the eastem and southem limits of an mferred north-south trending 
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bedrock trough inferred to extend from the vicmity of IWS 1 toward IWS 2; and (c) characterize 

bedrock depths, and the presence or absence of large scale weathering/fracturing zones. 

Seismic data were coUected with a digital 24-chaimel seismograph (ABEM Terraloc) using end

to-end 400-foot geophone spreads with offset shots; geophone intervals were 10 and 20 feet. 

The typical geophone array is summarized on Table 1 of the Weston Geophysical Report in 

Appendix B. Shot point locations are shown on Figure 2 of the Weston Geophysical rqx)rt in 

^jpendix B. Shot point intervals were typicaUy 100 feet throughout each geophone array, with 

offset shots at 100-foot intervals from array end points. The offset shotpoints produced, in 

effect, a 48-channel, 800 foot geophone spread for each seismogram wherever offset shots could 

be performed. Highly irregular ground surface topography and loose soU conditions deterred 

the use of offset shots in some areas. 

Seismic energy was generated by smaU explosive charges placed in shaUow (3 to 5 fe^) holes 

driven with a bar and sledgehammer and/or drUled with a two-person power auger. In addition, 

shotholes in the vicinity of IWS 2 were screened for m^hane, HjS, and HCN by ESE personnel 

before loading the e^losive charges. Ambient atmospheric conditions were also screened 

immediately foUowing each shot prior to re-entrance of Weston Geophysical personnel into the 

work zone. Methane, HjS, and HCN were not detected during the screening operations. 

To endeavor to obtain the highest-quaUty refraction data, test shots were detonated to determine 

an optimal low-cut analog filter setting. A low-cut analog fUter of 50 Hz was used to attenuate 

background noise and enhance data quaUty. Post-acquisition digital fUtering was also performed 

on several seismograms. Representative fUtered and unfUtered seismograms were FAXED on 

a daUy basis to EPA's oversight contractor for real time review and comment on the quaUty of 

the survey data and recommoidations for improving survey procedures and data manipulation 

options. The use of digital fUtering was particularly effective m recovering seismic refraction 

arrivals obscured by occasional frost layer interference. "Frost breaks" arrive before seisnuc 

refraction arrivals and can prevent refraction arrival identification. However, frost breaks were 
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noted on only a few geophones on a limited amount of seismograms, and most of these "frost

affected" refraction arrivals were recovered usmg a high-cut digital filter of 200 Hz. 

Data analysis was accomplished with the crossover-distance technique and, where possible, 

bedrock seismic velocities were also derived with the Generalized Reciprocal Method (GRM) 

using the computer program GREMIX. In some areas of anomalous bedrock topography, GRM 

was used to check the crossover distance-computed bedrock dq)ths. An expanded discussion 

of the seismic refraction technique and interpretation methods is included in Appendix A of the 

Weston Geophysical Rqwrt (^>pendix B of this rqwrt). Seismograms (raw and fUtered), 

accompanying field notes, and GRM analysis results are presented in the 2qq[)endices of the 

Weston Geophysical Report. Minor relocation and adjustment of the seismic lines were 

necessary due to excessive topographic relief and physical barriers. 

2.4.4 Borehole Geophysical Logging 

Borehole geophysical logging was performed in the Riverside School and Curran supply weUs 

once the school and Curran home were connected and serviced by the municipal water supply 

distribution system. Borehole logging of the Riverside School WeU was conducted on May 29, 

1992 and logging of the Curran Supply WeU was conducted on July 31, 1992. The borehole 

geophysical logging was performed by Weston Geophysical Corporation and included fluid 

conductivity, fluid temperature, electromagnetic induction (EM), natural gamma, and three-arm 

caUper mns over the entire borehole length of 260 fe^. The sondes were calibrated and used 

with a Robertson Portalog to record the data in digital format. AU logging mns were repeated 

at least once for quaUty control purposes. Logging measurements were referenced with respect 

to ground surface (depth of zero feet). The dq>th error ranged from 0.0 to 0.3 inches foUowmg 

completion of each logging mn; depth errors typicaUy result from slq)page of the logging cable 

over the puUey. 
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The logging sequence was as foUows: 1) a fluid conductivity, fluid temperature, and natural 

gamma sonde was used, acquiring data at a rate of 10 to 12 feet per minute, top to bottom, to 

assure fluid measurements in a relatively unmixed borehole fluid, 2) an EM induction sonde 

coUected data during downhole and uphole logging mns at a rate of 12 to 15 feet per minute, 

3) a three-arm caUper sonde coUected data from bottom to top at a rate of 12 to 15 feet per 

minute, and 4) the weU was purged by ESE personnel, aUowed to recharge, and the fluid 

conductivity, temperature, and natural gamma sonde was used again. 

The borehole logging was completed in accordance with Section 2.3 of the Phase IB Work Plan 

with the excq>tion that fluid conductivity and natural gamma logging were substituted for the 

proposed spontaneous potential (SP) and single point resistance (SPR) logging due to instmment 

availabiUty. Weston Geophysical made the substitution assuring ESE that the methods were 

technicaUy comparable and would satisfy the goals of the borehole logging program. 

2.5 SUBSURFACE INVESTIGATIONS 

This section outlines work conducted during the RI subsurface investigations, as set forth in 

Section 6 of the Phase lA Work Plan and Section 2.2 of the Phase IB Work Plan. The 

subsurface investigation was generaUy designed to investigate the subsurface conditions and 

geology of the Study Area using historical data in the form of aerial photogn^hs, existing weU 

logs, and pertinent investigation rqwrts, and to add new data from test pits/test trenches, test 

borings, and physical and chemical testing of soU samples. The subsurface investigation was 

focussed on five areas: the SWDA (potential source), the three IWS Areas (potential sources), 

and residences widi private suj^ly (potential rec^tors), and the areal extent of contamination 

which may have been released from the LandfiU. Tlie subsurface information coUected m this 

investigation is supplemented with a compilation of surficial features that play an integral part 

m understanding the Study Area conditions. These surficial features (e.g., bedrock outcrops, 

geomorphic units, surface water bodies, ete.) were determined during the LFI. 

D R A F  T fa^y. i^B^ 
ESE 



REMEDIAL INVESTIGATION Revision: 1 
PARKER LANDFILL PROJECT Date: 05-02-94 

Page: 2-17 

A combination of test pits/test trenches and test borings, combined with geophysical data, were 

used to determine the Uthology and stratigraphy of the geologic deposits and formations across 

the study area. SoU samples were coUected and evaluated for physical parameters which effect 

chemical transport and partitioning between water and soU. 

Test pits/test trenches were completed exclusively within the three IWS Areas to determine 

shaUow subsurface conditions, determine the horizontal and vertical extent of waste materials, 

and investigate areas of concern/interest identified during the completion of the GPR, 

magnetometer, and soU vqwr surveys of the IWS Areas. Test borings were completed 

throughout the Study Area to determine general subsurface geologic conditions, but were largely 

concentrated in the immediate vicinity of the SWDA, DDA, and IWS Areas. The results of the 

subsurface investigations is presented in Sections 3 and 4. 

2.5.1 Test Pits 

A total of 9 test pits and 7 test trenches were excavated by Cushing & Sons, Inc. of Keene, New 

Hampshire during the Fkase lA investigation between May 22, 1991 and May 28, 1991. Test 

pit and test trench locations were based upon the results of soU v j ^ r  , GPR, and magnetometer 

surveys of the IWS Areas. Proposed locations were submitted to EPA m an interim letter 

rqK>rt. Final test pit and test trench locations were approved by EPA prior to initiating the test 

pit and test trench operations. The locations at which test pits and test trenches were completed 

are shown on Figures 2-15 through 2-17. Four test pits (P901 through P904) and five test 

trenches (TT3-1 through TT3-5) were completed at IWS 3. Two test pits (P905 and P906) and 

one test trench (TT2-1) were completed at IWS 2. Three test pits (P907 dirough P909) and one 

test trench (TTl-1) was completed at IWS 1. Test pit logs are provided in Append C. 

The test pits and test trenches were excavated to a maximum depth of 13 ft. in accordance with 

the criteria established in the Phase lA Work Plan. The upper one to two feet of soU at each 

pit/trench location was excavated and placed on a large sheet of plastic to minimize introduction 
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of ground surface contamination. The remainder of the waste/soU excavated from each 

pit/trench was then placed on a second sheet of plastic to minimize introduction of ground 

surface contamination and to aUow for segregation of surficial soil/waste from deeper soil/waste. 

Upon completion of most of the excavations, a two foot thick layer of bentonite was placed in 

the bottom of the excavation. A bentonite seal was not placed on the bottom of test pits P904 

and P905. The "deq)" soil/waste was then placed back into the excavation along with the 

associated plastic sheeting. The surficial waste/soU was then placed back into the excavation 

along with the associated plastic shewing. The grouiKl surface in the immediate vicinity was 

then compacted and sUghdy re-graded to the s^roximate original grade. FinaUy, the center of 

each excavation was staked and labeUed. The location of each excavation was then surveyed 

by Tmline to establish ground control. 

In general, soil/waste samples were obtained from each excavation using a stairUess steel beaker 

mounted on a telescoping pole. The waste samples were obta i i^ by sending the beater agaimt 

cUfferent parts of the test pit waU. This rq)resents a variation from the Work Plan, which caUed 

for sending waste samples from a linuted portion of the test pit waU. This variation was 

necessary due to the density of the materials and difficulty scraping material off the waU of the 

test pit. The sampling method resulted in a sample of soils/waste composited from the test pit. 

No samples were coUected from test pit P904. This test pit was completed at EPA's request, 

to check an area where the soU vapor survey indicated an increased VOC concentration. This 

area was upgradient from any areas where disposal activities were rq>orted. Excavation of the 

test pit showed oiUy natural, undisturbed soU in the area. No indications of waste products or 

HNu screening values above background were observed. The walls and ground surface 

surrounding excavations P906 and P908 were dangerously unstable and periodicaUy coUapsed. 

The Site Safety Officer determined that it was unsafe to attempt sampling these test pits as 

originaUy planiKd, since using the beaker and telescoping pole required standing near the edge 

of the excavation. Therefore, soil/waste samples at these locations were obtained as composite 

samples from various locations in the excavated soil/waste pUe and/or the backhoe bucket. 
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In general, one sample of the waste and one sample of the natural underlying soU were obtained 

from each test pit and submitted to Aquatec, Inc, of Colchester, Vermont to be analyzed for FuU 

TAL/TCL Compounds by CLP Protocols (DQO Level 4), In addition, samples of the waste 

were submitted to the laboratory for analysis for RCRA Characteristics, (IgnitabiUty, 

Corrosivity, TCLP, and Reactivity), Waste Characterization (Chemical Oxygen Demand 

(COD)), Total Organic Carbon (TOC), Total Petroleum Hydrocarbons (TPH), Total Organic 

HaUdes (TOH), Kjeldahl Nitrogen, Ammonia Nitrate, Total Phosphorous, Chloride, Total 

Nitrogen and Nitrate/Nitrite Nitrogen). 

AdditionaUy, dupUcate soU and waste samples were placed in screw-top glass jars, covered with 

aluminum foU, sealed with a plastic Ud, placed in a cooler with blue ice, and transported to the 

field laboratory to be headspace screened for the presence of detectable volatUe organic 

compounds. Headspace screening was performed using an HNu Systems Model PIlOl 

photoionization analyzer with a 10.2 eV probe. Headspace screening field logs are provided in 

Appendix D. Due to the large volume of soil/waste required for the analytical samples, the 

initial volume of soil/waste removed from each test pit was placed in sample jars for the analysis 

described in the preceding paragn^h. Therefore, the "dupUcate" soil/waste samples for 

headspace screening were obtained fiom a second sampling bowl and do not r^resent tme 

"dupUcate samples". 

Samples of the natural soils immediately below the waste horizon in each test pit were obtained 

as described above, placed in two four-Uter plastic jars, and submitted to D'Appolonia of 

MonroeviUe, Pennsylvania to be analyzed for the foUowing physical parameters: buUc dry 

minimum and maximum density, grain size distribution, and total effective porosity. Table 2-4 

summarizes the soU samples obtained in each test pit and the analyses performed on each 

sample. 
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2.5.2 Borings 

2,5,2,1 Phase lA Test Borings 

A total of 32 test borings (BlOl dirough B115 and B117 dirough B131) were completed at 32 

weU cluster locations across the study area, as shown on Figure 2-18 by Cushing & Sons, Inc, 

(Keene, New Hampshire and LyndonviUe, Vermont) and Eavironmental Drilling, Inc, of Barre, 

Massachusetts between April 30, 1991 and July 27, 1991. The test borings were completed in 

accordance with the Phase 1A Work Plan, except as noted herein. The borings ranged in depth 

from 22 ft. to 280 ft. below die ground surface. Five of die borings (BlOl duough B104, and 

B128) were located in the immediate vicinity of IWS 3. Five borings CB105 through B108, and 

B129) were located in the munediate vicinity of IWS 2 and three borings (B109, Bl 10, and 

B130) were located in the vicinity of IWS 1. An additional six borings (Bl 11 through Bl 15 and 

B117) were located along the perimeter of the SWDA. The remaining borings were located 

outside the LandfiU. B116, originaUy planned to be located along the eastem perimeter of the 

SWDA, was eliminated from the program with the concurrence of EPA. 

The test borings/monitoring wells in each cluster are labeled with the boring location number 

foUowed by a letter suffix. The suffixes (A,B,C, etc) indicate increasing termination/screen 

depth below the ground surface. Borings/wells with the suffix A r^resent the shaUowest 

boring/weU in the cluster. The reader must refer to Table 2-10 to determine whether the weU 

is a bridging weU, intermediate dqjth weU, or a "Top of Rock" (TOR) weU. 

AU of the borings, with the excq>tion of B131, were completed using hoUow-stem auger or air-

rotary drilling techniques in the unsaturated zone and drive-and-wash drilling techniques in the 

saturated zone. Each boring was completed using hoUow-stem-augers to a depth of 

approximately 10 to 20 ft. below the groundwater table or air-rotary drilling untU groundwater 

was encountered. Upon reaching a depth of 10 to 20 ft. below the groundwater table, the 

hoUow-stem-augers were withdrawn from the borehole and four- or six-mch (inside diameter) 
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flush joint casing was telescoped down to the bottom of the borehole. The remainder of the 

boring was then completed using standard drive-and-wash drilling techniques. Several of the 

boreholes (Bi l l , B118, and B119) were advanced to greater depths into the saturated zone and 

represent deviations from the Work Plan. Air rotary drilling was used to complete the 

unsaturated zone drilling at boring locations B109B, BllOB, and Bl 13B. The use of air rotary 

drilling at these locations rq)resents a deviation from the Woric Plan, which caUed for the use 

of air rotary chilling outside the LandfiU. Boring logs are provided in A p p e n d E. 

Most drilling legations were located at weU clusters where more than one groundwater 

monitoring weU was to be instaUed. At these locations the test boring was initiated at the 

proposed location where the deepest groundwater monitoring weU was to be instaUed. 

Subsequent groundwater monitoring wells in the cluster were then instaUed in non-logged and 

non-sampled boreholes. However, due to scheduling difficulties resulting from greater than 

anticq)ated depths to bedrock, it was necessary to start some of the test borings at locations 

where shaUow (bridging) groundwater monitoring wells were proposed. In these cases, the 

borehole for the shaUow groundwater monitoring weU was sampled and logged. As more 

powerful drUl rigs became available lat^ in the drilling program, driU rigs were set-up 

approximately 10 ft. down gradient of the completed shaUow weUs. The shaUow portion of the 

deep borehole for the proposed deq> groundwater monitoring weU was then completed to the 

depth of the shaUow weU without sampling. Sampling of subsurface soils in the deq) borehole 

was resumed below the depth of the shaUow wells. 

Bedrock was cored, to die indicated depdis, m borings BlOl (5 ft.), B102 (15.9 ft.), B103 (5.4 

ft,), B107 (14.7 ft.), B109 (15.3 ft.), B i l  l (5 ft.), B112 (22 ft.), B113 (5 ft.), B114 (3,1 ft,), 

B115 (20.8 ft.), B119 (5 ft.), B120 (28.7 ft.), B121 (5 ft.), B122 (5 ft.), B125 (15,4 ft.), B126 

(174.9 ft.), and B127 (10 ft.) to confirm depth to bedrock, to aUow for packer testing of bedrock 

in selected coreholes, or to aUow for the installation of bedrock groundwater monitoring weUs, 

Rock coring was accomplished using standard and wireline nominal two inch inside diameter 

D R A F T 
ESE 



REMEDIAL INVESTIGATION Revision: 1 
PARKER LANDFILL PROJECT Date: 05-02-94 

Page: 2-22 

core barrels. Table 2-5 summarizes the test boring procedures and general test boring data for 

each boring. 

Boring B131 was first attempted using hoUow stem augers untU auger refusal was encountered 

at a depth of 138 feet. The augers were removed from the borehole and 6-uich inside diameter 

casing was telescoped down the open borehole. However, the casing became sand locked at a 

depth of 110 feet. The six-inch casmg was removed from the borehole and 7,5-inch casing was 

chiven to a depth of 105 feet. Six-inch casing was then telescoped through the 7,5-inch casmg 

and advanced using the drive-and-wash technique until casing refusal was encountered at 166 

feet. The borehole was then driUed open-hole to a depth of 227 feet. Uncontrollable heaving 

sands were encountered at 217 feet. Attempts were made to control the heaving sand by 

supplying a constant head of water to the borehole. The attempts at controlling the heaving sand 

proved ineffective. The driUers attempted to telescope four-inch casing to the bottom of the 

borehole but could not advance the casing beyond a depth of 191 feet. At this point ESE made 

the decision to puU the casing and aUowed the borehole to collapse to a depth of 175 feet. An 

intermediate depth groundwater monitoring weU was instaUed at a dq>th of 175 feet. The weU 

screen was installed over a depth interval of 165 to 175 feet. Upon compl^on of the weU 

installation, the borehole was then filled with tremie grout and the casing removed. 

A second attempt to complete B131 to bedrock was attempted 59 feet south of the origmal 

location. With the prior concurrence of EPA, a hybrid drive-and-wash and mud rotary drilling 

procedure was used to complete the boring. An open borehole was advanced usmg mud rotary 

drilling from the ground surface to a depth of 160 feet (five feet above the top of the 

intermecUate weU screen). Ten-inch drUl casing was then driven to a depth of 160 feet. The 

driU mud (bentonite) within the casing was then fiushed to the ground surface and the casing was 

chiven to a depth of 171.5 ft. using drive-and-wash procedures. Based upon visible ground 

surface topography, it was determined that the termination dq)th of 171.5 feet for the drive-and

wash procedure was below the bottom of the previously instaUed intermediate weU screen. Open 

hole mud rotary drilling was resumed to refusal at a depth of 229 feet using an 8.75-inch roUer 

D R A F T ^m 



REMEDIAL INVESTIGATION Revision: 1 
PARKER LANDFILL PROJECT Date: 05-02-94 

Page: 2-23 

bit, PreUminary seismic refraction data suggested a depth to bedrock of approximately 245 feet. 

However, weathered bedrock was encountered at 224 feet. The drilling mud filter cake on the 

borehole waU was removed by overreaming the borehole usmg a 9,25 inch roUer bit and copious 

amounts of water. 

Bedrock was plaimed to be cored (5 ft.) in boring B131 to confirm the depth to bedrock. 

However, a rock coring rig was not available to core B131 for several days after bedrock was 

encountered. To avoid delay, the decision was made to confirm bedrock refusal by usmg a 

roUer bit to driU five feet into the bedrock. 

Drilling difficulties were also encountered at B108 where four inch driU casing could not be 

advanced below a depth of 100 fe^ using a standard 300 pound hammer. Two 300 pound 

hammers were used in tandem (net weight of 600 pounds) to drive the casing to refusal at 124 

feet. The boring was continued open hole to spoon refusal at 173 fe^. 

Actual depths to bedrock exceeded anticipated depths to bedrock at most drilling locations by 

70 to 100%. In many cases the anticipated depth to bedrock (based on previously and poorly 

completed seismic surveys prior to 1990) were in error by nearly 100 feet or more. The deqper 

bedrock depths resulted in significant project delays. In an att^npt to minimize the impact of 

the mcreased depth to bedrock, ESE proposed to EPA that boring B116 be deleted from die 

program for Phase lA. After consideration, EPA concurred with ESE's recommendation. To 

maintain the required depth to bedrock and bedrock permeabiUty database, ESE cored the 15 ft. 

of bedrock originaUy planned for B116 whUe completing test boring B115. AdditionaUy, due 

to core barrel faUure, only 10 ft. of bedrock was cored in boring B127C rather than the 

originaUy planned 15 fe^. 
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2,5.2,2 Phase IB Test Borings 

A total of eleven test borings (B105I, B108I, B132 dirough B140) were completed at eleven test 

boring locations across the Study Area, as shown on Figure 2-18, by Bivironmental Drilling, 

Inc, of Barre, Massachusetts between May 19, 1992 and July 10, 1992. The test borings were 

completed in accordance with Section 2.2 of the Phase IB Work Plan. Test boring logs are 

provided in Appendix E and boring specific drilling procedures are summarized in Table 2-5. 

The borings ranged m depdi from 23 feet (B140) to 263.15 (B137B) feet below die ground 

surface. Four of the borings (B105I, B108I, B134 and B135) were completed m the immediate 

vicinity of IWS 2. Boring B132 was completed on the easterly side of the unnamed stream, due 

southeast of IWS 2. Boring B139 was completed on the easterly side of the uimamed stream, 

midway between IWS 3 and IWS 2. Boring B133 was completed as a companion boring to 

B104 and MWIO, unmediately downslope and south of IWS 3. B136 was completed 

downgradient from IWS 2, approximately one-third of the distance between IWS 2 and the 

Riverside School. B140 was completed on the westeriy side of the Passumpsic River, west-

northwest of the Riverside School. 

Borings B105I, B108I, B132, B134, B135, B136, and B139 were completed using drive and 

wash drilling procedures. Boring B140 was completed with hoUow stem augers. A combination 

of hoUow-stem auger, drive and wash, and mud rotary drilling were used to compile borings 

B137 and B138. 

Boring B137B was completed using hoUow stem augers to a depth of 117.5 feet at which point 

the augers were removed from the borehole and 7-inch casing was advanced using drive and 

wash drilling to a dq>th of 95 feet. Five-mch casmg was then telescoped through the 7-mch 

casing and advanced to a depth of 143.5 feet using drive and wash drilling techniques. Mud 

rotary drilling was then used to advance the borehole from 143.5 feet to a depth of 223 feet. 

Four-mch casing was then telescoped to 223 feet and the casmg was flushed with tap water to 

remove the drilling mud. The four-inch casmg was then advanced by drive and wash drilling 
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to refusal on bedrock at a depth of 257 feet. Companion weU B137A was instaUed in an 

unsampled borehole completed using only drive and wash drilling techniques. 

Boring B138B was driUed with hoUow stem augers to a depth of 98 feet, at which pomt, the 

augers were removed from the borehole and five-inch casing was telescoped to 93 feet. The 

five-inch casing was then advanced using drive and wash drilling to a depth of 122 feet. The 

borehole was then advanced with mud rotary drilling and a 4 5/8-inch bit to a depth of 195 feet. 

Four-mch casing was then telescoped to a depth of 195 feet and the casing was flushed clean of 

mud. The borehole was then advanced to refusal on bedrock at 216 feet. The unsampled 

borehole for weU B138A was advanced only with drive and wash drilling. 

Bedrock was cored to die mdicated dq)dis, in borings B132 (24.2 feet), B136 (65 feet), B137 

(5 feet), B138 (5.9 feet), and B139 (28.8 feet) m accordance widi Section 2.2 of die Phase IB 

Work Plan. 

2.5.2.3 SampUng 

SoU samples were generaUy obtained in each boring at the sampling interval established in the 

Phase lA and Phase IB Work Plans. AU soU samples acquired during the test boring program 

were obtained with a standard 24 inch long, 1-3/8 inch diameter spUt-spoon sampler driven with 

a 140 pound hammer falling a distance of 30 inches. SoU densities encountered during the 

drilling program precluded the use of a wire-line five foot soU core barrel for soU sampling, as 

originaUy planned. SoU sampling intervals for each boring are presented on Table 2-5. 

Heaving sands were encountered in borings B i l  l (136 ft. to 150 ft.), B118 (145 ft. to 159.5 

ft.), B121 (104 ft. to refiisal at 139.5 ft.), B131 (217 ft. to refiisal at 224 ft.), and B113 (158 

ft, to 162 ft,) and could not be controUed through telescoping to four inch casmg or maintaining 

a constant head of driU water. The occurrence of uncontrollable heaving sand concUtions 

resulted m abandonment of continuous sampling efforts. In these cases, heaved soils were 
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sampled at five foot intervals untU the boring was terminated or heavmg conditions ceased to 

occur. 

Due to the significant delays resulting from the greater than anticq)ated dq>ths to bedrock m the 

Study Area and the extreme d^th (1(X) ft.) to the groundwater surface in the vicinity of borings 

Bl 10 and Bl 13, ESE proposed to EPA that the unsaturated overburden at these boring locations 

be sampled on a ten foot sampling interval to a depth of 100 feet, or untU groundwater was 

encountered, whichever was shaUower, rather than the originaUy established continuous sampling 

interval. EPA concurred with ESE's recommendation. Boring BllO was sampled on a ten foot 

sampling interval from the ground surface to a depth of 90 ft., below which continuous soU 

sampling was initiated. Due to continuous spoon refusals, boring BllO was sampled on a five 

foot sampling interval from a depth of 126 ft. to casing refusal at a dq>th of 148 ft. Boring 

Bl 13 was sampled on a ten foot sampling interval from the ground surface to a depth of 79 ft., 

below which continuous soU sampling was initiated. 

SpUt-spoon soU samplers containing soU samples were opened and screened with a 

photoionization detector (PID) immediately upon removal from the borehole. SoU samples 

yielding open spUt-spoon screening readings above 10 parts-per-miUion (PPM) were immediately 

placed in laboratory suppUed sample jars for possible analysis for FuU TCL/TAL Compounds. 

AdcUtionaUy, any soU sample yielding an elevated field screening reading above 1 PPM above 

background but below 10 PPM were placed in headspace screening jars, as described above, and 

transported to the field laboratory. Theremainder of the sample was placed in two 40 ml VOA 

vials for potential TCL-VOC analysis. In the field laboratory, the soU samples were aUowed 

to warm to room temperature for one to three hours to aUow the sample to develop a 

representative concentration of headspace vs^rs. After the headspace development period the 

headspace in each sample jar was screened with a PID in accordance with the field sampling 

plan. Based on the results of the field and laboratory headspace screening, a maximum of two 

soU samples from any boring were subnutted to the analytical laboratory. Additional soU 

samples were submitted for TCL-VOC analysis at the Site Manager's discretion. 
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SoU samples were also obtained at the capillary fringe in four SWDA borings. The Work Plan 

caUed for sampling from five of seven SWDA borings. With the elimiiution of B116, only four 

borings were stUl available for sampling. These samples were also submitted for analysis of FuU 

TCL/TAL Compounds. AdditionaUy, soU samples from various test borings and major soU units 

in the Study Area were selected by the Project Geologist and submitted to D'Ai^lonia to be 

tested for physical parameters. Table 2-6 presents a Ust of the soU samples submitted for 

analytical laboratory analysis and the analyses performed on the samples. Field headspace 

screening results are provided on Table 2-7. Laboratory headspace screening results are 

provided on Table 2-8. Table 2-9 presents a list of test boring soU samples submitted for 

physical parameter testmg. The results of the physical parameter testing are provided m 

Appendix F. 

2,6 HYDROGEOLOGICAL INVESTIGATIONS 

Fifty groundwater monitoring wells (BIOIA dirough B117B, and B118A dirough B131C) and 

three groundwater observation wells (B121-0W, B201, and B202) were instaUed at 37 weU 

cluster locations by Cushing & Sons, Inc. and Environmental Drilling, Inc. for the Phase 1A 

investigation between April 30,1991 and July 27, 1991. Nmeteen (19) groundwater monitoring 

weUs (B105I, B108I, B132 dirough B140) were instaUed at eleven (11) weU cluster locations for 

the Phase IB mvestigation by Environmental Drilling, Inc. between May 19, 1992 and July 10, 

1992. The Riverside School and Curran residence were connected to the municq)al water system 

and the associated supply wells were incorporated into the groundwater monitoring weU system. 

The mstaUation of the Phase 1A and Phase IB groundwater monitoring wells, three observation 

weUs and acquisition of the two private supply wells in conjunction with existing monitoring 

weUs resulted in a total monitoring weU n^work of 92 weUs. The locations at which these wells 

were instaUed are shown on Plate D and in Figure 2-18. Groundwater monitoring weU 

installation logs detailing the weU constmction specifications are provided in ^)pendix G. 

D R A F T 




REMEDIAL INVESTIGATION Revision: 1 
PARKER LANDFILL PROJECT Date: 05-02-94 

Page: 2-28 

Each newly instaUed Phase lA groundwater monitoring weU cluster generaUy consisted of a 

shaUow wed (bridging weU) and a deep weU instaUed at the bechock surface (Top of Rock WeU 

(TOR weU)). The bridging wells were generaUy instaUed with 15 feet of weU screen extending 

from five feet above the groundwater table to ten feet below the groundwater table. The TOR 

weUs were generaUy instaUed with ten feet of weU screen extending from approidraately 1 foot 

below the bedrock surface to 9 feet above the bedrock surface. Intermediate depth weUs with 

screen lengths of 10 feet were instaUed at selected weU clusters in accordance with the Phase 

1A Work Plan and later negotiations with EPA. The Phase IB wells included TOR and bridging 

wells, as weU as, monitoring wells instaUed at the surface of the Distal Glacial Lacustrine 

deposit (referred to as Top-of-Distal or TOD wells) and within the bedrock. Phase IB weU 

constmction was identical to the constmction of the Phase IA wells excq)t that weU riser pipes 

instaUed during Phase IB consisted of Schedule 80 PVC rather dian Schedule 40 PVC. AU weU 

mstallations were completed in accordance with the Phase 1A and Phase IB Work Plans, unless 

otherwise noted in this rqrart. 

2.6.1 WeU InstaUation 

WeU constmction details for each weU instaUed during the groundwater monitoring 

well/observation weU installation program are presented on Groundwater Monitoring WeU 

Installation Reports provided in Ai^ndix G, and summarized on Table 2-10. Observation 

weUs instaUed during completion of the Fhase 1A field program were identical in constmction 

and installation to the bridging groundwater monitoring wells with the excq>tion that borehole 

cuttings were used to backfiU the armulus between the riser pq)e and borehole waU from the 

surface of the bentonite seal to a dq)th of approximately two feet below the ground surface. 

The top of casing elevation and ground surface elevation for each groundwater 

monitoring/observaticm weU and acquired private supply weU were surveyed by Tmline shordy 

after completion of the weU installation/conversion to monitoring weU status. The weU 
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constmction detaUs, formations screened, ground surface elevations, and top of casing elevations 

are presented on Table 2-10. 

IWS 3 

TOR and bridging weUs were instaUed at locations BlOl, B102 and B103 in accordance with 

the Phase lA Work Plan. Due to the presence of a highly weathered bedrock zone near the 

bedrock surface weU B102B was instaUed with the bottom of the weU screen at a depth of 5.7 

feet below the weathered bedrock surface (1,3 ft. into sound bedrock). An adcUtional 

mtermediate depth weU was instaUed at B103 due to the saturated overinirden thickness, as 

required by the Phase 1A Work Plan. Due to the presence of a highly weathered bedrock zone 

at the bedrock surface, weU B103C was instaUed with the bottom of the weU screen at a depth 

of 6,1 feet below the weathered bedrock surface. A TOR weU (B104) was instaUed as a 

companion weU to shaUow weU MWIOA. The Work Plan required that a 4-inch diameter 

monitoring weU be instaUed at B104; however, a 2-inch diameter monitoring weU was instaUed 

mstead. The ^)parent low permeabiUty of the overburden soU at this Icx^ation rendered the 

installation of a 4-inch weU no more useful than a 2-inch weU. The Work Plan criteria required 

installation of an intermediate depOi weU at location B104 due to the saturated overburden 

thickness. However, due to drilling delays incurred as a result of the greater than anticipated 

bedrock depths, ESE recommended to EPA that the installation of an intermediate depth weU 

be postponed untU Phase IB (if necessary). EPA concurred with ESE's recommendation. An 

additional companion weU (B133) was instaUed inunediately adjacent to wells MWIO and B104 

during Phase IB. B133 was instaUed in the U f ^  r Proximal with the weU point located direcdy 

above the upper surface of the senu-confining Distal Lacustrine unit and has a screen length of 

10 feet. 
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IWS 2 

TOR weUs and bridging weUs were mstaUed at cluster locations B106 and B108. WeU B106B 

was instaUed with the bottom of the weU screen located 4 feet above the bedrock surface rather 

than 0.5 to 1 foot below the bedrock the bedrock surface. This variation from the Work Plan 

was the result of overfilling the bedrock borehole with bentonite. A TOR weU was mstaUed at 

location B105. A TOR weU was scheduled to be instaUed at location B107 as a companion weU 

to shaUow weU ERTl. However, EPA requested that the weU be instaUed at the surface of a 

very dense soU horizon beUeved to be locaUy extensive across the Study Area. In accordance 

with EPA's request, weU B107 was instaUed at this surface. The Work Plan required that a 4

inch diameter monitoring weU be instaUed at B104; however, a 2-inch diameter monitoring weU 

was instaUed instead. The iq)parent low permeabiUty of the overburden sod at this location 

rendered the installation of a 4-uich weU no more useful than a 2-inch weU. Phase lA Work 

plan criteria required the installation of mtermediate depth wells at locations B105 through BIOS 

due to the saturated overburden thickness. However, due to drilUng delays incurred as a result 

of the greater than anticq)ated bedrock depths, ESE recommended to EPA that the installation 

of intermediate depth wells be postponed until Phase IB (if necessary). EPA concurred with 

ESE's recommendation. 

To refine the knowledge of subsurface geologic and hydrogeologic conditions in the immediate 

vicinity of IWS 2, adcUtional wells were instaUed in and around IWS 2 during the Phase IB 

mvestigation. "Top of Distal" (TOD) wells consistmg of 10 foot weU screens instaUed with the 

weU pomt immediately above the upper surface of the semi-confining Distal were instaUed at 

B105I and B108I to determine the nature of groundwater contaminant migration along the Distal 

Surface. WeU B108I was instaUed with the bottom of the weU screen located immediately above 

the Distal surface, as defined by the dq>th to Distal shown on boring log BIOS. However, the 

boring log for B108I incUcates that B108I was mstaUed within a transitional zone between 

Proximal and Distal Lacustrine deposits. WeU B134B was instaUed as a TOD weU unmecUately 

adjacent to ERT 1 to evaluate groundwater quaUty in the lower portion of the Upper Proximal 
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at this location. An adcUtional weU (B134A) was instaUed with a 10 foot weU screen and weU 

point located immediately above a 4 foot thick clay layer to evaluate the significance of the clay 

widi regard to contaminant migration. A TOR weU (B135B) and a TOD weU (B135A) were 

instaUed as companion weUs to B107 to evaluate groundwater quaUty in the lower portion of the 

Upper Proximal and the lower portion of the Lower Proximal. The weU screen for B135A 

actuaUy extends to a depth of 2 feet below the surface of the Distal. 

A TOR weU was mstaUed southeast of IWS 2 and on the eastem side of the unnamed stream to 

evaluate the potential for southeasterly migration of groundwater contaminants from IWS 2. 

This weU was positioned along strike of the regional Jj joint set (refer to Section 3,2) and withm 

a bedrock dq)ression identified during the Phase IB seismic refraction survey. WeU cluster 

B139, consisting of a bridging weU (B139A), TOR weU (B139B), and bedrock weU (B139C), 

was instaUed on the easteriy side of the unnamed stream, midway between cluster B117 and 

B105, to refine knowledge of groundwater contaminant concentrations and nugration pathways 

between IWS 3 and IWS 2. The top of the weU screen for B139A is actuaUy located 

approximately 5 feet below the groundwater surface. WeU B139C was added to the weU 

installation program due to the fractured nature of the bedrock at this location. 

IWSl 

TOR wells were instaUed at cluster locations B109 and BllO in accordance with the Phase lA 

Work Plan. An intermediate depth weU and bridging weU were also instaUed at location B109 

due to the saturated overburden thickness, as required by the Work Plan. WeU BI09C (TOR) 

faUed due to either screen collapse, in response to excessive dq>th of installation, or deformation 

resulting from heat of hydration as the bentonite-cement grout cured. Since the original driU 

casmg could not be removed during the weU installation procedure, ESE made the decision to 

instaU another weU screen and riser assembly within the original cased hole. A wing bit was 

used to driU out the bentonite-cement grout, and the PVC weU material, to bedrock. A 

replacement weU assembly was then mstaUed m the origmal borehole. WeU Bl lOB was instaUed 
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with the bottom of the weU screen at a depth of 2,5 feet below the bedrock surface due to strong 

persistent suggestions of EPA's oversight contractor's representative and the related confusion 

associated with the field discussions. A bridging weU was also instaUed at Bl 10 due to the 

anticipated saturated overburden thickness. 

A TOR weU was instaUed at location B i l l in accordance with the Phase lA Work Plan. The 

originaUy instaUed weU at B i l  l was apparendy damaged during removal of the hoUow-stem 

augers during the borehole grouting procedure. This damaged weU was abandoned by tremie 

grouting the inside of the weU with a bentonite-cement grout. A r^lacement weU (Bl 1 IR) was 

driUed without soU sampling, approximately 20 ft north of the original l(x:ation. 

WeU cluster B137 was instaUed due west of IWS 1 to evaluate the potential for westward 

migration of groimdwater contamination from IWS 1. This weU cluster was instaUed in 

accordance with the Phase IB Work Plan and consisted of a TOR weU (B137B) and a bridging 

weU B137A. 

SWDA 

A TOR weU and bridging weU were instaUed at locations Bl 12 and Bl 17 in accordance with the 

Phase lA Work Plan. The bottom of the weU screen in B112B was instaUed at a dqith of 3.9 

feet below the bedrock surface. The TOR weU B117B is set on top of the bedrock surface, not 

one foot below the bedrock surface; this rq)resents a deviation from the Work Plan. TOR weUs 

were also mstaUed at locations B113 through B115 m accordance with the Phase lA Work Plan. 

The bottom of die TOR weU at location B113 was instaUed at a depth of 4.9 ft. below die 

bechock surface (rather than one foot as plarmed) due to lingering confusion related to oversight 

discussions at BllOB. The bottom of the weU screen for weU B115B was mstaUed 11.6 feet 

above the surface of the sound bedrock due to the presence of a boulder which prevented the 

driUer from seating the driU casing on bedrock prior to installing the weU. The uncased portion 

of the borehole coUapsed prior to the installation of the weU screen. Bridging wells were also 
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instaUed at locations B113 through B115 due to the depth of saturated overburden thickness, as 

required by the Work Plan. Work Plan criteria required the mstaUation of intermediate weUs 

at locations B113 through B115 due to the saturated overburden thickness. However, due to 

significant drilling delays mcurred as a result of the greater than anticipated dq>th to bedrock, 

ESE recommended to EPA that the installation of intermedis^ wells be postponed untU Phase 

IB (if necessary). EPA concurred with ESE's recommendations. ESE also recommended to 

EPA, and EPA agreed, that installation of the TOR weU at proposed location Bl 16 be postponed 

untU Phase IB (if necessary). 

WeU cluster B138 was mstaUed west of IWS 2 and weU cluster B113 m accordance with the 

Phase lA and Phase IB Work Plans to aid m determining the extent and nature of westward 

groundwater contaminant migration from IWS 2 and the SWDA. 

OTHER AREAS 

A TOR and bridging weU were instaUed at Icx^on Bl 18 m accordance with the Phase lA Work 

Plan, Due to concem that faUure of the PVC weU screen might ocaxr because of the loading 

associated with the excessive depth of the TOR weU, ESE opted to instaU a stainless steel weU 

screen in this weU. Work Plan criteria required the installation of an intermediate depth weU 

at Icx^ation B118. However, installation of this weU was delayed, with EPA i^roval, untU 

Phase IB (if necessary), to reduce drilling delays resultmg from the greater than anticipated 

bedrock dq)ths. TOR, bridging, and intermediate depth wells were installed at Icx^ations Bl 19, 

B120, and B127 m accordance widi die Work Plan. The TOR weU B120C was set 4,5 feet 

below the bedrock surface. A shaUow bedrock weU (B120D) was also instaUed at location 

B120, This wdl was instaUed with 1,5-inch diameter weU material rather than the designed two 

mch weU pipe due to concems that an adequate filter pack and bentonite seal could not be 

instaUed through the narrow armulus between the weU pipe and the driU casing. The bottom of 

the weU screen for weU B127C was instaUed 0.7 feet above the bechock surface. 
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An intermediate depth weU and a TOR weU were instaUed at location B121 in accordance with 

the Work Plan. A bridging groundwater observation weU (B121-0W) was also mstaUed at 

legation B121 to aUow for more accurate determination of groundwater and vertical hychauUc 

gracUents at this l(x:ation. The installation of this weU was not included in the original scope of 

work, and therefore was never included in the weU development program estabUshed m the 

Work Plan. 

TOR wells were mstaUed at locations B122 and B125 in accordance with the Phase lA Work 

Plan. The bottom of the weU screoi for weU B125 was instaUed 1.5 feet above the bedrock 

surface. This deviation from the Woric Plan cxxurred because the core barrel used to core 

bedrock at this Icxxition shearedK)ff and was lost in the corehole. The driU casing was bumped 

back and the borehole was aUowed to coU^se to produce a zone of natural soU between the lost 

core barrel and the bottom of the weU. A TOR weU and deep bedrock weU were instaUed at 

l(x:ation B126 in accordance with the Phase lA Work Plan. In deviation from the Work Plan, 

the deq) bedrock weU was instaUed as an c^n-rock hole with a seal at the bedrock surface and 

standard water weU casing extending to the ground surface. The weU is protected with a locking 

metal Ud welded to the casing. 

A TOR weU, bridging weU, and intermediate depth weU were instaUed at location B127 m 

accordance with the Phase lA Work Plan. TOR and intermediate dq>th wells were instaUed at 

location B131 according to the Phase lA Work Plan due to the saturated overburden thickness. 

To faciUtate purging and sampling of the excessively deq> TOR weU, the weU was instaUed with 

four-inch diameter staiiUess steel weU materials rather than the designed two-inch PVC materials. 

Installation of the four-inch diameter weU material aUowed installation of a three-inch cUameter 

submersible pump for rq)id weU purging. The use of stainless steel weU materials also reduced 

the risk of weU material faUure due to the excessive depth of weU B131C. This weU was also 

mstaUed with the bottom of the weU screen located 2 feet below the bedrock surface. The 

mstaUation of the originaUy designed bridging weU was attempted at this Icx^ation. During 
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discussions with EPA it was determined that in the interest of completing the field program with 

minimal delay, mstaUation of the bridging weU should be delayed untU Phase IB (if necessary). 

Groundwater observation wells were instaUed at locations B121, B201 and B202 to provide 

adcUtional groundwater level data points. 

The Work Plan stated that aU TOR wells located outside the LandfiU were to be mstaUed with 

the weU point sitting on top of the bedrock surface and not penetrating the bedrock. However, 

the foUowing TOR wells were completed with the weU points mstaUed 0.5 to 2 feet below the 

bedrock surface: B118B; B121B; B122 and B131B. 

WeU cluster B136 was mstaUed m accordance with the Phase IB Work Plan to determine the 

extent and potential pathways for groundwater contaminant migration from the IWS 2 vicing 

to the Riverside School suj^ly weU. This weU cluster consists of a bridging weU (B136A), TOR 

weU (B136B) and a bedrock weU (B136C). The borehole for weU B136C was terminated at a 

depth of 192 feet. The fractured portion of the weU was isolated with packen and purged and 

a groundwater sample was obtained from the isolated zone. Field GC analysis of the headspace 

in the groundwater sample vial revealed the presence of volatUe orgaiuc compounds at 

mterpreted concentrations exceecting those detected at the Riverside School weU. Although the 

boring log for B136C suggests the bottom of the weU screen for B136B may be located 1,8 feet 

above the bedrock surface, weU screen B136B was instaUed with the bottom of the screen at a 

height of 1.2 feet above the bedrock surface at location B136B. 

2.6.2 WeU Devek)pniait 

Groundwater mcHiitoring and observation wells mstaUed during the Phase lA drilling program 

were developed after a minimum stabilization pericxl of three days after weU installation. Many 

of the weUs were developed more than three weeks after mstaUation. Due to the extremely fine 

gram size of the formations screened by wells, the depth of many of the wells, and the relatively 
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low permeabiUty of the screened formations, development procedures involving over-pumping, 

bailing, combmed surge block, or pumping/bailing were not viable development procedures for 

this program. Excessive sUting of many weUs precluded use of smaU cUameter (less than two 

inch outside diameter) submersible, blacUer, or air lift pumps. ESE was concemed that low weU 

yields (which was made worse by the abnormaUy dry summer), combined with a heavy sediment 

load, would destroy or at best clog pumps, resulting in excessive delays m the weU development 

schedule. Development by surging with air was viewed as the least favorable development 

method due to concems of air entrapment within the filter pack and aeration of the formation, 

with related volatilization of contaminants. 

After careful consideration, ESE made the decision to surge the wells with water obtained from 

the LyndonviUe Municipal Water Distribution System. The development procedure consisted 

of surging the weU screien in two to six-inch increments starting at the top of the weU screen and 

progressing in a downward direction. WeU development ceased when visible suspended matter 

could no longer be observed or when rq)eated attempts at clearing the screen were unsuccessful 

due to very fine sUts and sands. 

EPA requested that every effort be made to limit the volume of water used in the development 

process and that two "development volumes" (the water volume equivalent to the volume of 

water lost to the formation during development of the weU) of water be purged from each weU 

upon completion of the development program. To conform to EPA requirements, ESE kept 

accurate records of the volume of development water lost to wells developed after July 10,1991 

(prior to this date records of estimated total water quantity used for each weU cluster had been 

maintained but records of the volume of water retumed to the ground sur6u:e were not 

recorded), and the volume of water recovered at each weU. Water quantities were measured 

usmg a water m^er attached to the downweU pipe. Upon retum to the surface, the water 

quantity was measured by means of caUbrated stcx;k tubs. The weU development volume data 

and development dates are provided on Table 2-11, AdcUtionaUy, at the request of EPA the 

water surged from each weU during development was periocUcaUy screened with a turbidity 
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meter, pH meter, and temperature/specific conductance meter. As further requested by EPA, 

weU development was terminated at each weU after turbicUty readings were consistendy less than 

or equal to 5 NTU. 

Attempts to develop wells B118B, B131B, and B131C by surfing with water, faUed due to the 

mabiUty of the water to sustain the necessary velcxity to lift fine particles, from the screened 

intervals, to the surface. With EPA approval, ESE developed these wells by surging with air. 

As with other wells, these wells were monitored for consistency in temperature/specific 

conductance, pH, and turbicUty measurements, and upon reaching the third consistrat reading, 

development was ceased. 

WeU development was started on June 11,1991 and continued simultaneously with the chilling 

program until completion cm August 8, 1991. -̂  

Due to the fine grain size distribution of the formations screened and EPA concems associated 

with the introduction of large volumes of water to the screened formations during Phase 1 A, aU 

wells instaUed during Phase IB were developed by overpumping with a "Waterra Pump" (mertial 

pump) foUowed by low flow pumping with an "Arch" air lift pump (where necessary due to 

sUtation within the weU screen). Pumping rates used at each weU were optimized to provide 

sufficient flow to wash and surge the fUter pack without disturbing the filter pack media or the 

adjacent formation. 

2.6.3 WeU Purging 

This section discusses the purging performed foUowing weU development during Phase 1 A, as 

part of the oVeraU monitoring weU installation process. AdcUtionaUy, as discussed m Section 

2.6,4, aU wells were purged a second tune, as requued, during groundwater sampUng, just prior 

to sampling. 
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The equivalent of two volumes of water released (lost) to the screened formations during 

development or the equivalent of two tunes the total volume of water used during development, 

if total "lost" volumes were not known, were purged from most wells. WeU purging was 

accompUshed on a nearly 24-hour basis using a combination of piston pumps with electric or 

gasoline powered pump jacks, smaU diam^er submersible pumps, large diameter submersible 

pumps, and a variety of centrifugal pumps. SmaU submersible pumps were used to purge TOR 

and mtermediate depth two-inch diameter wells. Large diameter submersible pumps were 

permanendy mstaUed m weUs B120C, B126B, B131B and B131C. Piston pumps 

(Brainard-KUman hand pumps) with electric or gasoline powered pump jacks were used to purge 

deq> bridging wells and other wells where obstmctions or sedimrat load precluded use of 

submersible pumps within the weU screen. Centrifugal pumps were generaUy used to purge 

shaUow wells in which the groundwater table was less than twenty feet below the ground 

surface. Purge volumes and rates were determined in two ways. St(x:k water tubs of 124 to 350 

gaUons in capacity were used to collect puriged groundwater at numerous weU locations. Purjge 

volumes were recorded/calculated by fiUing and emptying the tubs untU the required volume was 

purged from the weU. In other cases sustained pump rates were calculated by recording the tune 

requued to fiU tubs or two gaUon pails. The required pumping time for purging was then 

calculated and the pumps were run continuously with regular refiieUng until the reciuired purge 

volume was removed from the wdl. 

WeU purging data is provided on Table 2-11. The purging of twice the total water volume used 

during development was understood to be a large overestimate of the actual volume which Ukely 

needed to be purged. However, for wells where the actual volume of water lost'to the formation 

was not known (prior to July 10, 1991), it was viewed as an accq>table altemative. 

Unfortunately,.tlie use of this criteria resulted in exorbitant purge volumes of water at some weU 

Icx^tions, due to the large volumes of water which were used for development because of the 

presence of fine sUts and sands. 
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The purpose of weU purging is to assure that any impacts to the aquifer immediately around the 

weU screen, resulting from the process of installing and developing the weU, have been mitigated 

by removal of water untU it can reasonably be assumed that the water extracted from the weU 

represents actual groundwater. This wUl occur naturaUy, given sufficient time, as the normal 

flow through the aquifer dissipates any impacts. Once weU purging activities were underway, 

the time required to purge aU wells, given the somewhat unusual circumstances and usmg the 

two criteria set forth above, would be significandy longer than could have been anticq)ated. In 

addition, at some weU locations due to circumstances unique to the specific wells, it was not 

possible to remove the quantities of water required in any reasonable time frame. Therefore, 

not aU wells were purged or purged according to the criteria set forth above. 

In general, wells were purged, as required by the established criteria. However, in order to 

complete weU purging, aUow a minimum of 1-2 weeks between weU purging and the coUection 

of groundwater samples, and stUl complete the first groundwater sampling round in an 

acceptable time frame, it was impossible to purge aU wells or to purge aU wells of the volume 

of water recpiired by the criteria. The discussions which foUow provide the raticmale for the 

field decisions made in circumstances where, as indicated on TaUe 2-11, weU purging was not 

accompUshed according to the criteria. These decisions were made cognizant of the need to 

assure that samples collected chiring the first groundwater sampling round were rq)resentative 

of the concUtions within the acjuifer. In general, two circumstances resulted in a decisicm to 

deviate from the criteria. First, wells for which development had been completed earlier m the 

field program were most likely to be the least impacted by reduced purgmg en* no purging, 

because natural aquifer fiow would have had sufficient time to mitigate the impacts of 

development. Second, some wells could not be purged of sufficiendy high volumes because of 

minor mstaUation problnns or because of the characteristics of the geology at the particular 

location (i.e, fine sUt and sands). The tune between the first and second groundwater sampUng 

rounds was {proximately two months, ample time for stabilization of the aquifer. The close 

agreement of the analytical results from any of the wells discussed below, provides significant 

assurance that the rationale used to make the necessary field decisions was reasonable. 

D R A F T 
ESE 

* CILCORP : : n -a jn . 



REMEDLAL INVESTIGATION Revision: 1 
PARKER LANDFILL PROJECT Date: 05-02-94 

Page: 2-40 

WeU locations BIOIB and B120D were developed early m the field program and significant time 

had passed between development and the date of the first monitoring round, that the impacts of 

development could reasonably be expected, to have been mitigated by natural aquifer fiow. 

Therefore, the purging of these wells was either discontinued or not performed, so that available 

time could be devoted to purging other wells. 

At weU B109A, the pump rate was low (0.5 gpm) and sedunent load was so heavy that it 

consistendy plugged the purge pump and caused damage to the pump. Due to the early 

mstaUation date of the weU, low yield, and continual sediment damage to pumps, purging of this 

weU was suspended. 

At wells B102A, B102B, and B103B, attempts were made to withdraw purge water at sufficient 

volumes to meet the purge criteria. The yield from these wells, however, was low or 

unsustainable. It is highly likely that although the volume of retum of development water durii^ 

development was not recorded for these wells, the majority of development water introduced to 

the weU was retumed to the surface and that only a smaU volume of the total water introduced 

to these wells actuaUy remained in the formation. These wells were develc^ied eariy in the field 

program and significant time had passed between development and the date of the first 

monitoring round, such that the impacts of development could reasonably be expected to have 

been mitigated by natural aquifer flow. Therefore, purging at these wells was discontinued. 

In an attempt to reduce the purge volumes of wells developed prior to recording water retum, 

ESE used permeabUity data obtained during the 1991 field season to calculate the maximum 

volume of water absorbed by the surrounding formation at the time of developmrat. The purge 

volume of w  ̂  B112B was reduced, as a duect result of these calculations, from a volume of 

2600 gaUons to 537.5 gaUons. 

WeU Bl 14A could not be purged due to deformation of the riser pipe through inferred slumpmg 

of the DDA debris mass, presumably along the interface between the soUd waste and the natural 
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underlying soU. Curvature in the riser would not aUow passage of a smaU submersible pump 

or piston pump. 

WeU B115B was instaUed through a boulder, and bridging of filter sand above the lower 5 ft. 

of weU screen resulted in excessive sUting of the weU. Due to concem that the excessive sUt 

load would damage submersible pumps and lcx:k-up piston pumps, this weU was not purged. 

The weU riser pipe m B103C was also severely curved to the pomt that aU available pumps and 

standard baUers could not pass the obstmction. OrUy a smaU "pencU" baUer could pass the 

obstmction and would remove only ^^proximately 120 ml. of water per baUer volume. BaiUng 

the weU with a 120 ml baUer was not a viable purging procedure. Tliis weU was repa^ied during 

Phase IB and the curvature of the riser pipe was removed. However, smce development 

cxxurred 12 months earUer, this weU was not purged during I^iase IB. 

WeU B118A was partiaUy purged before severe siltation combined with a falling water table 

thwarted purging attempts using smaU submersible pumps, piston pumps, and a field constmcted 

inertial pump. In aU subsequrat attempts the groundwater level dropped below the bottom of 

the weU screen and/or the pumps became clogged with silt. Purging of Phase IB wells 

foUowing development was not performed or required since the Phase IB development procedure 

did not mvolve the introduction of ts^ water to the wells. 

2,6.4 Sampling Program 

Rounds 1 and 2 

To determine groundwater quaUty in the Study Area, two groundwater sampling rounds were 

completed durijog the Vhase 1A investigations. The first groundwater sampling round was begun 

on September 3,1991 and was completed on Sqnember 10,1991. Groundwater sampUng began 

on weUs purged early in the program and proceeded such that the wells purged last were 

sampled last. Wells were sampled no scwner than two weeks after purging. The second 
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groundwater sampling round was smaUer in scope and was begun on November 12, 1991 and 

completed on November 19, 1991, 

Tables 2-12 and 2-13 present a Ust of the groundwater samples obtained during each of the 

sampling rounds as weU as the analyses performed on each of the samples. The groundwater 

sampling program was completed using procedures set forth in the Phase lA Work Plan. The 

groundwater sampling procedures involved determiiu^on of water level and standing volume of 

water in each weU, purging of three or more weU volumes prior to sampling, and acquisition 

of groundwater samples using stairUess steel and/or teflon baUers. Water levels were measured 

with electronic water level mcUcators. AU reacUngs were referenced to a fUe mark/point mark 

or lock hasp on the tc^ of the weU casing. Purging was complied using smaU submersible 

pumps (TOR and intermediate weUs), large submersible punq)s (B120C, B126B and B131Q, 

piston pumps (primarily bridging wells), centrifugal pumps (shaUow wells), and baUers. AU 

submersible and cmtrifiigal pumps were connected to semi-rigid black plastic hose. BaUers were 

attached to white nylon rope. AU rope was cut fresh immediately prior to sampling and was 

discarded immediately after each sample was obtained. 

During each purging event, samples of the purged water were obtained after each weU volume 

was removed. The purge water samples were fleld screened for pH, temperature, specific 

ccmductance, and turbidity. Purging of each weU continued untU aU parameter readings 

stabUized to within 10 percent of the preceding set of readings. In no case were less than three 

standing weU volumes removed form any weU. Specific concfaictance readings and pH reacUngs 

were obtained using a Pock^ Pal DspH-3 pH and conductivity meter. Temperature reacUngs 

were obtained using a partiaUy encased pcxket thermometer. TurbicUty readings were obtained 

usmg a Monitdc Portable Nq)helometer Model 21PE. AU electronic meters used to obtain the 

purging parameter readings were ciperated and caUbrated in accordance with the manufacturers 

instmctions. 
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Immediately prior to purging each bridging weU, a clear, graduated, acryUc baUer was partiaUy 

submerged mto the water column to obtain a sample of the upper six inches of groundwater in 

the weU to check for the presence of Ught non-aqueous phase Uquids (LNAPL). During the 

second sampling round, semi-transparent teflon baUers were also lowered to the bottom of each 

TOR weU immediately prior to purging to check for the presence of dense non-aqueous phase 

Uquids (DNAPL). 

Round 3 

One round (Round 3) of groundwater samples were obtained from each of the existing 

groundwater monitoring wells and the Riverside School Supply WeU (B120E) as part of the 

Phase IB investigation. Table 2-14 presents a summary of the groundwater samples obtained 

during Sampling Round 3 and the analyses performed. The groundwater sampling was 

completed during the pericxl July 13, 1992 through July 16, 1992. Due to schedule restrictions 

and dates of installation, weU clusters B136 and B138 were sampled on July 29, 1992. AJl 

groundwater sampling was complied in accordance with the Phase lA and Phase IB Work 

Plans. The Phase IB groundwater sampUng procedures were the same as those for the Phase 

lA sampling round with the excq)tion that clear polyethylene hose was used with the 2-inch 

submersible pumps for purging prior to sampling rather than dedicated black plastic hose. The 

clear sampling hose was decontaminated with the submeruble pump by steam-cleaning the 

outside of the pump and hose and then pumping copious volumes of soapy water (Alconox and 

tap water solution) and then tap water through the pump and house prior to inserting the pump 

and hose into another weU. An ARCH air lift pump was also used to purge wells during the 

Phase IB sampling round. Piston pumps were not used in any wells during the Phase IB 

groundwater sampling round. AU groundwater samples were obtained usmg staiiUess steel 

and/or teflon baUers. Clear acryUc baUers were not used for detection of LNAPL during Round 

3 and preliminary checks for DNAPL in TOR wells were not performed in Round 3 due to the 

absence of high HNu readings from soU samples in the associated borings and the absence of 

visible or detectable DNAPL during Rounds 1 and 2. The results of the Round 3 (Phase IB) 

groundwater analyses are discussed in Section 4.2.1. 
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Groundwater Sampling During Packer Testing of Selected Wells 

Groundwater samples were obtained from two discrete zones within the bedrock corehole at 

B126B. The depth zones from which groundwater samples were obtained are 184-193 and 

268-282.7 feet. Groundwater sampling was also attempted over four adcUtional depth zones 

where fractures were encountered, but the bedrock formation cUd not yield groundwater. The 

groundwater samples were obtained by sealing-off the required depths with phuematic packers 

mflated with compressed nitrogen. A narrow cUameter submersible pump su^nded between 

the packers was used to purge three test zone volumes and sample the groundwater. The 

groundwater samples coUeĉ ted during the packer testing were submitted to Aquatec, Inc. and 

analyzed for TCL-VOC (DQO Level 3). Subsequent groundwater samples obtained during the 

groundwater sampling rounds were analyzed at DQO Level 4. The results of the groundwater 

analyses are discussed in Section 4.2.1. 

A groundwater sample was obtained from a depth interval of 245 to 263.6 fe^ in the Riverside 

School Supply WeU (B120E) by isolatmg the test zone with pneumatic packers and purging the 

test zone with a 2-inch submersible pump. Three test zone volumes plus the volume of water 

m the packer support pqie were purged prior to obtaining the sample. The groundwater sample 

was pumped direcdy into two 40 ml VOC vials, preserved with H Q  , and submitted to Aquatec, 

Inc. for TCL-VOC analysis to DQO Level 3. Sunilar attempts were made to obtain groundwater 

samples from depdi internals of 190 to 200 feet, 170 to 180 feet, 145 to 155 feet and 115 to 125 

feet, but in each case the test zone was pumped dry and a sample could not be obtained. 

The same procedure was used to attempt to acquire groundwater samples from the Curran WeU 

(B127D) at. depdi mtervals of 97.2 to 108.3 feet, 52.9 to 64 feet, and 105.3 to 125.65 feet 

(bottom of weU>; The first two test zones were pumped dry and did not yield water; therefore, 

so no samples were obtained. A groundwater sample was obtained from the dqith mterval 105.3 

to 125.65 feet and was pumped direcdy mto two 40 ml VOC vials and submitted to Aquatec, 

Inc. to be analyzed for TCL-VOC to DQO Level 3. 
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A groundwater sample was obtained over a depth interval of 136 to 187 feet m B136C using a 

2-inch submersible pump. A 10 foot thick bentonite and grout seal had been placed in the upper 

10 feet of the bedrock prior to coring from 136 to 187 feet, it was assumed that this test zone 

was sealed from any nearby overburden influence, therefore a packer was not used to seal off 

the test zone. The submersible pump was placed at the bottom of the borehole and three weU 

volumes were purged from the borehole prior to obtaining the sample. The sample was pumped 

direcdy into two 40 ml VOC vials and field screened with a gas chromatograph. 

2.6.5 Local Hydrogeology 

This section discusses the portions of the investigation designed to coUect hydrogeologic data, 

including installation and testing of piezometers, water level measurement and groundwater flow, 

hydrauUc conductivity testing, and pressure testing of bedrock. ^ 

2.6.5.1 Piezometers 

As set forth in Section 7,3,3 of the Phase lA Work Plan, eleven piezom^ers, identified as 301 

through 311 on Figure 2-19, were instaUed 2.5 feet into the sediments of the urmamed stream 

on May 16 and 17, 1991 to determine the hydrauUc characteristics of the stream and to evaluate 

the relationshq) between the groundwater and the stream. The piezometers, constructed of open 

ended iron pipe, were instaUed according to the methcxlology outlined in the Phase lA Work 

Plan. During Phase IB, three additional piezometers with staff gauges were instaUed at 

locations 312, 313 and 314 within the Passumpsic River to evaluate the relationship between the 

groundwater and the river. Previously instaUed piezometer 301 was destroyed in the FaU of 

1991 during the extrasion of the municqKd water main to Brown Farm Road. Piezometer 301 

was replaced during Phase IB. 

Water level measurements from within the piezometer, and depth to surface water from the top 

of the piezometer casing, as weU as water level measurements from aU existing monitoring weUs 
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were recorded on seven different occasions between June 18 and November 11, 1991 and on 

four additional occasions between May 28 and September 10,1992 to establish an understancUng 

of hydrologic concUtions over time. The top of casing elevation for each piezometer was 

surveyed by TmUne. Falling head hydrauUc conductivity tests were performed in each 

piezometer between June 29 and July 2, 1991 using either an electronic water level mcUcator 

(302, 303, and 306) or an electronic datalogger ecpiipped with a pressure transducer (301, 304, 

305, and 307 through 311), to record change in head induced by ackling a known volume of 

water to the piezometer. Given the very slow rate of recovery observed in piezometers 301 

through 311, either methcxi was sufficiendy accurate to resolve the rebound. As discussed 

above, piezom^er 301 was destroyed during Parker and Son's installation of the new water main 

along Brown Farm Road in October 1991, prior to the final round of sampling and water level 

measurements. Falling head hydrauUc conductivity tests were attempted m piezometers 312 

through 314, but could not be completed because of extremely n^id recovery of water levels. 

Section 3.7.4 discusses the data coUected from the piezometers. 

2.6.5.2 Groundwater Flow 

As set forth m Section 7.3.4 of the niase 1A Work Flan, the groundwater flow directions in the 

overburden aquifer were evaluated by measuring the water levels in the morutoring wells, 

observation wells, and piraomet^s as weU as two private suppUes (B120E and B127D). The 

surface water levels in the unnamed stream and Passumpsic River were also recorded during 

each round to evaluate the interaction between surface water and groundwater. Five rounds of 

water level measurements were coUected during the Phase lA field program prior to completion 

of the last Phase 1A monitoring weU. Three comply rounds of water level measurements were 

coUected from die wells and piezometers, after weU development was complied, on September 

3, Sq>tembCT 30, and November 11, 1991. Three rounds of groundwater level measurements 

were coUected chiring Phase IB prior to completion of the last monitoring weU (B136C). Two 

complete rounds of groundwater level measurements were obtained after the completion and 

stabilization of the last groundwater monitoring weU. These reacUngs were obtained on July 28 
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and September 10,1992, Piezometric heads were calculated from the water level data and maps 

representing the piezometric groundwater surfaces on September 10, 1992. An evaluation of 

seasonal groundwater piezometric head variation over time was completed m selected locations 

by plotting piezometric head elevation versus location (cUstance in a given direction). These 

analyses and iUustrations are presented in Section 3. 

2.6.5.3 HydrauUc Conductivity of the Overburden 

As set forth in the Work Plans, hydrauUc conductivity tests (permeabiUty tests) were attempted 

at each monitoring weU, observation weU, and piezometer. Three types of permeabiUty tests, 

(constant flow test, rising head slug test, and falling head slug test), were employed dq)endmg 

on the concUtions existing at each lcx:ation. The constant flow test was employed preferentiaUy 

over the other test methods as it more accurately measures the concUtions existing in the aquifer 

around the monitoring weU. Drawdown (change in aquifer pressure) at the monitoring wdl 

during the constant flow tests, due to steady pumping of water from the weU casing, was 

recorded with an electronic data logger, equipped with a pressure transducer. Rismg head slug 

tests were performed at wells in which it was (1) difficult to maintain pump prime during the 

constant flow test due to the low permeabiUty of the formation at that location, (2) where the 

screen bridged the water table and a constant flow test was not possible due to restrictive pump 

clearance within the screen, or (3) in weUs located where the unsaturated zone thickness 

prohibited constant flow testing (due to a combination of low to moderate permeabiUty and pump 

Uft constraints). Falling head tests were performed at locations where the other two test methods 

faUed. Falling head tests were also performed in addition to the rising head or constant head test 

at several Icxrations as a cjuaUty assurance measure. 

Both rising head and falling head tests were completed usmg a slug consisting of a five or ten 

foot ux)n pipe sealed at either end and attached to a rope. The five foot slug was constmcted 

of one-inch (outside diameter) black iron pipe with two-inch welded endciq>s. The ten foot slug 

was constmcted of 1.25-inch black iron pipe with welded endplugs threaded mto the pipe. 
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Drawdown was recorded usmg an electronic data logger equipped with a pressure transducer. 

In weUs that did not aUow entry of the pump or slug, a water injection technique was used to 

perform a falling head test. This technique is only useful in situations where the screen is 

completely saturated and is not i^ropriate for weUs which bridge the water table. This was the 

caseatB103C. PermeabUity tests faUed at two locations during Phase 1 A: B118A and ERTl. 

Section 3.7,1 explains why the permeabiUty tests faUed. A list of the type of hydrauUc 

conductivity test that was performed on each weU is presented in Table 2-15, 

HydrauUc conductivity from slug test data was computed using methcxls described by Bouwer 

and Rice (1976) usmg a verified computer program, Aqtesolv 1.1* (Geraghty & MiUer, 1991). 

AU solutions were checked for acc:uracy with an alternate m^cxi (Hvorslev, 1951) using a 

computer program developed at ESE . HydrauUc conductivity results from the constant flow 

tests were computed using the methcxi outlined by (Hantush, 1964). Results of hydrauUc 

conductivity measurements and data analysis are provided in detaU in Section 3. 

Testmg of the aquifer at B137A and B138A was not completed chie to the large thickness of the 

unsaturated zone (excess of 100 ft.) and the resulting strobing of the rope which precluded 

instantaneous removal of the slug. Constant flow testing at these locations was not feasible due 

to the nominal diameter of the wire wound screen which precluded insertion of a submersible 

pump. Slug testing at B137A initiaUy resulted m jamming of the transducer wire and the slug 

widiin die weU screen at a depth of 119 feet. Upon freeing the equq)ment from die weU, 

additional hydrauUc conductivity testing (slug testing) at B137A and B138A were canceUed due 

to the high potential risk of destroying the wells. 

2.6.5.4 HydrauUc Conductivity of Bedrock 

As cUscussed in the Phase lA and Phase IB Work Plans, in order to determine whether porous 

or fractured zones existed within the bedrock, packer testing was performed in open coreholes 

m die foUowing borings: B102B, B107, B109C, B112B, B115B, B120D, B125B, B126B, 
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B127C, B132, B136C and B139C, as weU as the Curran WeU (B127D) and die Riverside School 

WeU (B120E), Approximately 10 to 15 feet of bedrock was cored in each location and the 

lower 10 feet of the open corehole was pressure tested with a smgle packer system, Sighdy 

larger core mns and test zones were completed in the Phase IB borings. Packer test data sheets 

summarizing the packer test concUtions and results are provided in Appendix H. .^)proximately 

175 feet of bedrock was cored at B126B. Specific test zone depths and dimensions are presented 

with the results in Section 3. In each bedrock test interval, water was injected mto the corehole 

at a known pressure whUe measuring the inflow rate. Based on these measurements, calculations 

were performed to determine the cq)acity of the bedrock test zone for transmitting water. 

Extensive packer testing was conducted at B126B in an attempt to locate discrete zones of 

potentiaUy higher permeability. B126B extended approximately 275 feet below ground surface, 

approximately 175 fe^ mto bedrock. The hole was originaUy cored with a 3-uich NX corebarrel 

and then widened with an air rotary driU bit which increased the corehole waU roughness. S  k 

test zones were selected for pressure testing at B126B. The location and length of bedrock test 

zones m boring B126B were selected based on inq)ection of the rockcore: two test zones were 

mtentionaUy placed m rock intervals that appeared to be competent (solid), whUe three of the 

tests were conducted in rock intovals that i^ipeared fractured. These five tests were conducted 

using a double packer system, which seals the corehole below and above the test zone to aUow 

discrete pressure testing of a given ten-foot sec t̂ion. The sixth test interval, the bottom 20 feet 

of the hole, was tested using a single packer. 

Extensive packer testing of die Riverside School WeU (B120E) and die Curran WeU (B127D) 

were completed to determine the hydrauUc conductivity of the bedrock, evaluate the integrity 

of the weU seal, and investigate suspected casmg breaks identified during the borehole 

geophysical logging. Eight test zones were packer tested m the Riverside School weU and three 

test zones were packer tested m the Curran WelL 
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In order to calculate the hydrauUc conductivity in each corehole test zone, two parameters were 

determined; (1) fiictional head loss caused by pipe surface roughness and pipe length, and (2) 

total head on the test zone. Frictional head loss was computed using weU estabUshed 

relationships for sunple pqie flow (Streeter and WyUe, 1985). HydrauUc conductivity was 

estunated for each test zone using methcxls described by (Hantush, 1964) and (Bureau of 

Reclamation, 1974). Results of the packer testing and data analysis are discussed in detaU in 

Section 3. 

2.6.6 Post-Screening Field Investigation Test Borings 

A total of eighteen test borings CB113C, B125B, B132B, B135C, B139I, B141, B142, B143, 

B203A1-4, B203B, B204A1-4, B204B) were completed by L. G. Cushing and Sons, Inc. of 

LyndonviUe, Vermont between July 13, 1993 and August 24, 1993. As shown m Plate D 

thirteen of these borings were located within IWS 2. The remaining five borings were conducted 

at various Icx^ations surrounding the landfiU. These borings were conducted in accordance with 

Sections 2.2 and 2.3 of die Post-Screening Field Investigation Woric Plan dated May 21, 1993. 

Changes m driUing mediods for certain borings (e.g. B203A-1 dirough B203A-4, and B204A-1 

through B203A-4) were made in accordance with subsequmt discussions with EPA. 

The borings conducted during the Post-Screening Investigation were completed as either bedrock 

or overburden pumping wells or piezometers (depth to ground water monitoring pomts), to be 

used during subsequent bedrock and overburden pumping tests. With the exception of B139I, 

soU samples were not coUected smce these borings were lcx:ated in areas (e.g. IWS 2) which 

have been extrasively sampled during earUer investigations. 

2.6.6.1 Bedrock WeUs 

Borings B113C, B125B, B132B, B135C, B141, B143, B203B, and B204B were completed as 

open bedrock weUs to be used either as a pumping weU or as piezometers (as discussed below, 
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a weU screen was eventuaUy instaUed within the open bechock borehole at weU 203B). Each 

of these bedrock wells was completed using tmck mounted, mud-rotary drilling rigs to advance 

and set 6 inch cUameter steel casing through the overburden material and onto the top of 

bedrock. 

At each bedrock weU lcx:ation, a 10 inch diameter roUer bit and 4.5 inch diam^er driU rod was 

used to driU (usmg mud) through the overburden to the top of bedrock. Once bedrock was 

encountered it's competency was confirmed by drilling a pUot hole into the bedrock with the 

roUer bit untU refusal (generaUy between 1 and 10 feet into the bedrock). Upon bedrock refusal, 

the roUer bit and driU rods were withdrawn from the boring so that casing could be set. 

Variable length sections of threaded and coupled, six inch diam^er, #19 (i.e. 19 lbs/ft) steel 

weU casing (equipped with a steel drive shoe) were assembled and lowered into the bore h (  ̂  

to the top of bedrock. Once assembled, the casing string was then driven mto the bedrock pilot 

hole using an air hammer. The casmg was then sealed to the bedrock surface by the 

emplacement of a cement/bentonite grout which was pumped to the bottom of the boring via 

trenue pipe. At most of these locations the tremie pq>e was set in the annular space between the 

casing and the waU of the borehole with the discharge end of the tremie tube at the bottom of 

the boring. Partial colhq)se of the borehole and/or subsequent swelling of unsaturated 

overburden clay layers created borehole constrictions at several of the drilling locations. This 

concUtion prohibited the placement of trenue pq)e outside the casing. In these instances, the 

tremie pipe was set at the bottom of the boring inside the casing. The casing was then 

suspended several feet above the bottom of the pUot hole whUe grout was pumped to the bottom 

of the boring, displacing the driUing mud upward. 

FoUowing placCTient of the grout m this manner, the interior of the casing was pressurized with 

water to force the grout out the bottom of the casing and up the aimular space to ensure an 

adequate grout seal. The casing was then driven back to the bottom of the pUot hole to complete 
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the seal. Approximately 3 feet of casing was left above the ground surface at aU locations to 

provide above-grade access to the weU. 

After aUowing the grout seal to harden (generaUy at least 48 hours) aU drilling mud was flushed 

from the casing with fresh water. A 5 inch diameter, carbide stuchled, downhole air hammer 

was then lowered inside the casing to the top of bedrock to commence rock drilling. GeneraUy, 

the rock driUing was conducted in ten foot mtervals. After each mterval the boring was blown 

with air (from the bottom) to purge the borehole and casing of chilling water and to assess the 

yield of the weU. Tlie estimated yield was based on the amount of formation water forced up 

and out of the casing by the injection the compressed air. When the weU was judged by the on-

site geologist to be producing adequate water for the purposes of conducting a pumping test, 

drilling was terminated. The use of compressed air to estimate the weU's yield also served to 

develop the bedrock formation. 

The Work Plan specified that weU B141 be cored and then reamed to accommcxlate the eventual 

installation of a submersible pump. Since thie water bearing capacity of the rock formation 

would be first estimated during the develc^moit of the wdl (using compressed air) and 

ultimately determined from pUot punq)ing tests, there was no advantage to coring and then 

reaming the roc^ hole. This change rq)resents a deviation from the proposed Work Plan; 

however, it was considered the most effective and efficient use of time and ec]uipment and did 

not adversely impact the program. 

Attempts to develop weU 203B using compressed air resulted in fine sand and sUt infUtrating and 

fUling the borehole to the approximate depth of the bottom of the casmg. To control sUtation, 

30 feet of 4 mch diameter PVC wire wound screen (0.01 mch slot) was set at 190 feet below 

the ground surface (i.e. 1.5 feet above the bottom of the borehole). The top of the screen came 

to the bottom of the steel casmg (160 feet below the ground surface or 3 feet below the top of 

the bedrock surface). A sUica sand fUter pack was instaUed to a depth of 167 feet below the 

ground surface so that 23 feet of screen remained exposed to the bedrock formation. A 10 foot 
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thick hydrated bentonite seal was placed on top of the sand pack to seal the screen from the 

suspected source of sUtation (beUeved to be fme sand and sUt bearing fractures located within 

the top few feet of the bedrock). FoUowing the installation of the screen and filter pack, weU 

203B was successfiiUy redevel(^)ed by surge-pumping and overpumping with a 3 inch diameter 

submersible pump. 

Upon completion of each bedrock weU, a concrete surface seal and a lockable steel c£^ was 

instaUed. WeU construction diagrams for aU bechxx;k wells are presented in ^)penclix G, 

2,6,6.2 Overburden WeUs 

Borings B142 and B139I, and Piezometer clusters B203A1-4 and B204A1-4 were instaUed within 

the overburden. Boring B142 was completed as a four-mch cUamder, fiiUy penetratir|g 

overburden pumping weU. The boring was complded using drive and wash drilling techniques. 

Due to the anticipated depth of this weU (164') and the reciuirement to sd a four mch diameter 

weU (and associated sand pack) the boring was telescoped starting with a 12 inch diameter roUer 

bit and fresh water as a drilling fluid. The 12 inch roUer bit was iiutiaUy advanced to 48 feet 

below grade level (BGL). At that pomt, 10 inch cUameter, butt welded, steel casmg was lowered 

mto the boring and seated at a depth of 42 fed BGL. A 9.825 inch diamder roUer bit and an 

under-reamer bit were then used inside the 10 inch casing to advance and sd eight inch 

diameter, flush joint (direaded) casing at 106 fed BGL. Using die under-reamer bit, 6 inch 

cUameter, flush joint (threaded) casing was then telescoped inside and advanced beyond the 

bottom of the 8 inch casing and sd at a depth of 161 feet below the ground surface. An open 

hole was driUed to the tc^ of bedrock (164 fed BGL) into which the weU was subsequendy sd. 

WeU B142 was constructed usmg 150 fed of four mch diameter, wire-wound stainless steel 

screen (0.010 mch slot widdi) sd at 164 fed BGL. A sufficient lengdi of 4 mch diameter 

StaiiUess steel riser pipe was attached to the screen to bring the top of the weU to a height of 

approximately 3 fed above the ground surface. After assembling and setting the weU at 164 feet 
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BGL, a fUter pack consisting of #00N grade siUca sand was placed inside the armulus between 

the screen and the casing. As the sand pack was instaUed (2 to 5 foot lifts) the casing was 

puUed up to expose the fUter pack to the natural formation. After the sand pack was mstaUed 

to a depth of 2 fed above the top of the screen, a 2.5 foot thick hydrated bentonite seal was 

placed in the annulus. AU casing used to telescope the weU wasremoved excq)t for 10 fed of 

10 inch casing which was cemented in place to serve as a protective casing for the weU. 

FinaUy, the weU was equq)ped with a lcx;kable steel Ud and a concrete surface seal/work pad was 

poured. 

After aUowing a post-installation stabilization period of approximately two weeks, weU B142 was 

developed using compressed air. During development, aU water and fine sedunent removed 

from the weU was containerized and screened with a FID prior to disposal. A weU constmction 

cUagram for B142 is provided in ^ ^ n d i  x G. 

In order to morutor drawdown in the immediate vicinity of weU B142 (the overburden pumping 

weU) two clusters of overburden piezcmieters (B203A1-4 and B204A1-4) were instaUed 

approximately 10 fed northwest and 35 fed northeast of weU B142, respectively. Each cluster 

consists of four ŝ Mirate one inch diameter piezometers instaUed at the comers of an {proximate 

four foot square. This configuration rqiresents a d^Nuture from the Work Plan, which specified 

that these sets of piezomders would be instaUed as a bundle within a single boring. As 

qjproved during subsequrat discussions with the EPA, it was agreed that four separate 

piezometers installed (as described below) in sqxuate borings within several fed of each other 

would: 1) serve the same function as four piezometers instaUed in the same boring, and 2) 

represent the most efficient use of time and materials. 

Each overburden piezometer is constmcted of 1 mch diameter, schedule 40, PVC screen and 

riser. The screens on aU piezometers are 2 foot long with 0.01 mch machined slots. As shown 

m Figure 2-23, the four screened mtervals within each cluster are evenly spaced from just above 

the top of the bedrock surface to ^>proximately 10 feet below the groundwater surface. The 
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piezometer label suffix number (1 through 4) indicates it's relative depth with " 1  " being the 

deepest and "4" being the most shaUow, 

The three deepest piezometers at each^uster were instaUed using mud-rotary drilling techiuques 

to advance and sd 4 inch diameter steel casmg to within 10 fed of the anticipated screen depth. 

Once the casing was set and flushed clean of drilling mud, drive-and-wash drilling techniques 

(usmg fresh water) were used to wash out and advance the casing to the desired screen depth. 

The screen section was then instaUed at the desired depth (at the bottom of the casmg) and a 

siUca sand fUter pack was instaUed around the screen. A minimum two foot thick hydrated 

bentonite seal was emplaced on top of the sand pack and the remainder of the borehole was 

grouted with a bentonite slurry. The construction of the two shaUowest piezometers (number 

"4" at each cluster) was the same as that described for the deeper ones, however, the relatively 

shaUow depths aUowed these two piezomders to be mstaUed usmg hoUow-stem augers rathir 

than casing. WeU constmction diagrams are provided m Appendix G. 

In order to determine the influence of pumping (i.e. drawdown) in the distal sediment, an 

intermediate dqnh overburden monitoring weU (B139I) was instaUed within the existing B139 

cluster, approximately 4(X) fed northeast of IWS 2. In addition to aUowing the installation of 

a monitoring weU, this boring was also used to obtain a total of six undisturbed soU samples for 

eventual laboratory testing for shear strength. 

WeU B139I was instaUed using hoUow stem augers and drive and wash drilling techruques to 

advance four inch diameter casmg to the desired screen depth. Undisturbed soU samples were 

coUected at sue depth intervals during the course of the boring. The weU was constmcted usmg 

two inch diameter, schedule 40 PVC weU materials, typical of many of the monitor wells 

previously mstaUed at the site. A ten-foot long screen section (0.01 inch slot) was sd at a d^th 

of 70.1 fed below the ground surface. A siUca sand fUter pack was then emplaced to a height 

of approximately 4 fed above the top of the screen. A 2.7 foot thick hydrated bentonite seal 

was then instaUed above the fUter pack and the remainder of the borehole annulus was grouted 
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with pordand cement. The weU was furnished with a lcx;kable, steel, protective casing and a 

concrete surface seal/work pad. The constmction diagram for weU B139I is shown in 

Appendix G. 

FoUowing an approxunate two week stabilization period, weU B139I was developed by 

overpumping with a pneumatic "arch" pump. AU sediment and water removed from the weU 

were screened with a PID prior to disposal. 

2.7 AIR QUALITY 

As discussed in Section 8 of the I^ase 1A Work Plan, two rounds of air quality monitoring were 

performed as part of the Phase 1A Field Investigations. In addition, asbestos monitoring wjs 

conducted during the excavation of test pits and measurements of m^hane concentration were 

coUected from combustible gas wells during Phase 1 A. The first round of air quaUty monitoring 

was completed prior to the commenconent of field activities. The second round was completed 

after aU drilUng activities had ceased. The results of the air quaUty surveys and combustible gas 

weU measurements are presented in Section 4.1. The results of the asbestos monitoring during 

test pit excavation is presented in Sec;tion 2.7.3. 

2.7.1 Air QuaUty Monitoring 

Potential emissions were morutored using various field measurement instmments, which can 

detect methane, VOC, hydrogen sulfide, hydrogen cyanide, and respirable dust. In addition, 

8-hour continues sampling for VOC and asbestos was conducted at selected Icx^ations. 

The surveys were conducted at a height of 3 to 6 inches above ground level utUizing visual 

observations and duect monitoring mstmments (OVA, HNu/PID, specific continuous monitors 

for hydrogen suUide, hydrogen cyanide, and respirable dust). The perimeters of IWS-1, IWS-2 
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and IWS 3, as weU as the perimeter of the SWDA, were slowly walked whUe taking 

simultaneous readings. AdcUtionaUy, readings were taken whUe slowly walking across the IWS 

Areas and non-active areas of the SWDA. These measurements were taken once m a 

north-south direction and, in ackUtion for the IWS areas, once m an east-west direction. For the 

SWDA, measurements were taken four times, equaUy spaced along the SWDA in the east-west 

direction. Figure 2-20 shows the Morutoring Survey Paths for the continuous air morutoring 

surveys. 

Given the nature of the potential contamination at the LandfiU, the difference between the OVA 

readmg and the HNu/PID readmg, most Ukely, rq)resents methane since the HNu/PED wiU not 

detect methane but wUl detect other VOC, and the OVA wiU deted both methane and other 

VOC. At selected locations, as described m the Phase lA Work Plan, direct reading detector 

tubes for benzene and vinyl chloride were coUected. 

VOC 8-hour samples were coUected as described in the Phase lA Work Plan, usmg carbosieve 

300 tubes, and subnutted to the laboratory for analysis by EPA Mdhcxl TO-2. High volume 

asbestos samples were also coUected and subnutted to the laboratory for analysis. Asbestos was 

sampled and analyzed as described in the Phase lA Work Plan, according to the EPA Asbestos 

Hazard Emergency Response Ad (AHERA) protocol. At IWS 1, IWS 2, and IWS 3, two 

samples were coUected at the perimeter of each IWS Area. Two samples were coUected at the 

north end of the SWDA, at the property Une adjacent to the trailer park, spaced 500-800 feet 

apart. One sample was coUected at the large leachate seq) area located on the northeast side of 

the SWDA. Two samples were coUected at the road on the south side of the SWDA, spaced 

500-800 feet apart. A final sample was coUected on the surface of the SWDA, approximately 

m the center. Figure 2-20 shows the au: quality sampUng locations incUcated m green. In 

addition, at one location for asbestos and for VOC, co-located samples were coUected and 

submitted to the laboratory for analysis for VOC and asbestos as described above. 

D R A F T 
ESE 



REMEDIAL INVESTIGATION Revision: 1 
PARKER LA>JDFILL PROJECT Date: 05-02-94 

Page: 2-58 

Both the asbestos and VOC samples were coUected using DuPont Alpha I sampUng pumps. The 

flow rates for the TO-2 tubes were maintained with limiting orifices, to coUect a sample volume 

of 6 to 7 Uters during the {proximate eight hour sampling period. The flow rate of each tube 

was checked at the beginning and end of the sampling period. Backup tubes were not used 

because of the anticipated low concentrations being sampled. Flow rates were sd to protect 

against loss of the compound with the lowest retention volume (vinyl chloride). DupUcate tubes 

were coUected for each VOC sample to provide analytical redundancy. The tubes with the 

largest air volumes were generaUy analyzed. The asbestos samples were coUected at a flow rate 

of 3 to 4 Uters per minute for iqiproximately eight hours. The flow rate and sampling time was 

adjusted and maintained to coUect the total sample volume of 1,200 to 1,800 Uters as 

recommended by AHERA for TEM analysis. The sample air volumes for the VOC and asbestos 

sample tests are Usted in Table 2-16. 

The first round of sampling was completed on May 24, 1991 for VOC and on May 25, 1991 

for asbestos. The second round of sampling was complied cm Sqptember 5, 1991 for VOC and 

on S^tember 6, 1991 for asbestos. However, the VOC samples exceeded the maximum holcUng 

tunes at the laboratory. Tlie EPA was notified and the VOC sampling was repeated on October 

29, 1991. 

Meteorological conditions were measured on the days that air quaUty samples were coUected. 

Each day ESE coUected temperature, barometric pressure, and relative hunudity data from the 

contmuous-recording meteorological stiUion. During the first round of sampling, the 

meteorological station at the Darling HiU Dump Superfund Site was used. During the second 

round of sampling, the meteorotogical data was coUected at the Parker Site. AdcUtionaUy, ESE 

instaUed, on the surface of the SWDA, a pole equipped with a wmd ribbon and an analog wmd 

direction and wind speed indicator. Measurements of wind speed and direction were recorded 

every 2 hours during air sampling events. 
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2.7.2 Combustible Gas Monitoring 

Combustible gas (CG) monitoring wells were instaUed at locations B i l  l and B112 as shown on 

Plate D, as set forth m Section 8.4 of the Phase lA Work Plan. The CG monitoring wells 

consisted of two-inch inside diameter fiush joint schedule 40 PVC perforated screen with 0.25

inch perforations, threaded to riser pq)e of similar manufacture and dimension. The screen and 

riser were instaUed above the groundwater table within an augured borehole. Screened intervals 

extend to depths of 25 ft., comcident with the anticqated bottom of the SWDA. At Bl 12, a ten-

foot screen (15-25 ft.) was mstaUed. At B i l l  , a large portion of the borehole passed through 

trash material. In an attempt to screen as much of the trash as possible, a screen was instaUed 

from 5-25 ft. A washed gravel filter pack (0.25-inch diameter) was placed m the armulus 

between the borehole and the weU from the bottom of the weU to a height of two fed above the 

screen. A two-foot thick bentoiute seal was then placed immediately above the gravel paclL 

The remainder of the bordiole was grouted with a bentonite and cement grout to the ground 

surface. At B i l l  , where only 5 feet remained between the tc^ of the screen and the surface, 

a bentonite seal was not instaUed and the borehole was grouted with bentonite and cement. Each 

CG monitoring weU was protected at the ground surface with a cement pad and a locking steel 

guard pq)e. The riser pq)e of each weU is ecpiipped with a mcxUfied PVC slip cap. The PVC 

sUp c<q)s were modified by drilling a 3/8 inch hole in the center of the c  ̂  and installing a 

mbber "O"- ring and wcxxlen dowel. WeU constmcticm details are shown on Combustible Gas 

Monitoring WeU Installation Rqx)rts, provided in ^)pendix G. 

Existing chy groundwater morutoring wells MWll , MW12, and VTl were converted into 

adcUtional CG morutoring wells by mcxlifying their PVC sUp caps as described above. 

Combustible gas readings were obtained finm each CG monitoring weU on July 19, 1991, July 

25, 1991, and November 11, 1991, usmg a MSA Model 361 combined LEL, oxygen, and 

hydrogen sulfide meter. The results of this screening are presented in Section 4.1.1. 
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2.7.3 Asbestos Monitoring During Test Pits 

During the excavation of test pits at IWS 1,2, and 3, asbestos samples were coUected using 

DuPont Alpha 1 pumps, 25 millimeter, pre-banded, 0.8-nucron, mixed-ceUulose ester (MCE) 

fUter cassdtes, and analyzed according to the NIOSH Method 74(X). The analysis method 

determines total airbome fibers. Non-asbestos fibers, such as glass, cotton, and ceUulose, would 

also be counted by this methcxi and included in the total fiber count results. 

Test pit excavation at each IWS area cUd not span an eight hour pericxi as anticq>ated. To assure 

a detection limit of 0.01 fibers/cc, sqMirate samples could not be taken for each four hour pericxl 

as described in the Phase 1A Work Plan. However, a total of five samples were required and 

taken for each IWS area using sq>arate pumps. The samples include two sets of area samples 

plus one personal sample attached to the ESE geologist conducting the test pit sampling. T |e 

area sample coUection was conducted outside of the exclusion zone to morutcv ambient airborne 

fiber concentrations. The morutoring results were used to determine the potoitial for exposure 

to the field team and to morutor and ckx;ument any potential for off-site fiber migration. AU 

samples were coUected at breathing zone height about five feet above ground surface. The area 

samples included sampling lcx:ations down wind of the test pit area, as sd forth in the Work 

Plan. 

On May 22, 1991 at IWS 1, five area samples and one personal sample were coUected. The 

total fiber concentraticms of the six samples ranged between <0.01 to 0.03 fibers/cubic 

centimeter (f/cc) of air. 

On May 23, 1991 at IWS 2, five area samples and one personal sample were coUected. The 

total fiber conoentrations of the six samples ranged between < 0.01 to 0,02 f/cc of air. On May 

24, 1991 at IWS 3, five area samples, and one personal sample were coUected. The personal 

sample feU off of the geologist during the operation. The sample was assumed to be 
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contaminated and cUscarded. The total fiber concentrations of the five area samples ranged 

between <0.01 to 0.02 f/cc of air. 

The eight hour OSHA Permissible Exposure Limit (PEL) for asbestos is 0.2 f/cc. The OSHA 

Action Level (AL) for asbestos is 0.1 f/cc. The AL is the level that would trigger the 

requirement for an asbestos mecUcal morutoring program. The highest total fiber level detected 

during this activity m the test pitting area was 0.03 f/cc. The highest result was less than one 

third of the AL. AU persoimel in the exclusion area wore Level B respiratory protection during 

test pitting. 

The test pits were several hundred feet from the boundary of the LandfiU and the substantial 

dUuticm capacity of wind as dust and possible fibers are transported make it unlikely that 

detectable quantities of fibers would exist off-site. 

2.8 SURFACE WATER AND SEDIMENT INVESTIGATION 

Samples of surface water and sediment were coUected from the unnamed stream which crosses 

the eastem portion of the Study Area. Sampling lcx:aticms are shown on Figure 2-21. Two 

rounds of sample collection were uiKlertaken durir^ Phase lA. Collection and analysis of 

surface water and sediment samples were conducted as sd forth in Section 9 of the Phase lA 

Work Plan, unless a deviaticm is indicated below. Results of the surface water and sedunent 

sampling rounds are provided in Section 4.3. 

2.8.1 Round 1 Sample CoUection 

Surface water and sediment samples were coUected between May 10 and 14, 1991, from the 

eleven locations shown on Figure 2-21 (4(X) series). Table 2-17 shows the samples coUected and 

the analyses performed, and the percent soUds measurements for sediment samples. Samples 
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from L(x;ation 402 cUd not meet the 30% soUds criteria set forth m the Phase lA Work Plan. 

Location 402 has sediment very high in orgaiuc content (i.e., peat) and is extremely spongy. 

Reasonable attempts were made to coUect a sample sufficiendy free of water, despite the nature 

of the material. EPA was notified of the deviation, upon receq>t of the laboratory data. AU 

other sediment samples met the criteria. 

As shown on Table 2-17, secUment samples were tested for a sd of physical parameters, which 

mcluded total orgaruc carbon (TOC). Analysis for TOC was to be performed by the analytical 

laboratory. However, due to a laboratory miscommunication, TOC analysis was not performed. 

EPA was notified of this deviation. 

2.8.2 Round 2 Sample CoUection 

Upon receq)t of the vaUdated data for the Roimd 1 analyses of surface water and sedimdlit 

samples, ESE, on August 9, 1991, submitted a letter rqx>rt to EPA presentmg the results arid 

recommending a scope of work for the second round sampling. By a letter dated August 23, 

1991, EPA approved the second round sampling program. Surface water and sediment samples 

were coUected on Sq>tember 11, 1991, from sample locations 402, 405, 406, 407, and 408. 

Table 2-18 shows the samples collected and the analyses performed, and the percent soUds 

measurements for sectiment samples. As discussed above, sample location 402 presents 

significant problems relative to coUection of a sediment sample which meds the 30% soUds 

criteria. As can be seen on Table 2-18, the samples coUected from Location 402 again faUed 

to med the 30% criteria. AU other samples were weU above the 30% soUds requirement. 

Sediment samples were analyzed for physical parameters, including TOC and grain-size 

distribution. 
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2.9 ECOLOGICAL STUDIES 

As discussed m Section 10 of the Work Plan, an ecological assessment was conducted to 

determine the adverse effects, if any, to biological recqitors, resulting from the presence of the 

LandfiU, or constituents therein, A wetlands study and delineation was performed as part of the 

LFI m the faU of 1990. A wedands deUneation was included m die Phase lA Work Plan. A 

field survey of the wetland habitat was performed by an ESE environmental toxicologist in June 

of 1991 and a preliminary ecological assessment (Tier I) was completed. The purpose of the 

Phase lA preliminary ecological assessment (Tier I) was to perform a quaUtative evaluation of 

the wetlands adjacent to the Parker LandfiU and a quantitative evaluation of the physical and 

chemical data to determine if adcUtional ecological field studies were necessary. The preliminary 

ecological assessment considered the data generated from the surface water/sediment sampUng, 

as a measure of impacts on the ecology around and in the unnamed stream which flows through 

the smdy area. Sinularly, the ecological investigation considered the results presented m the 

wetlands rqx}rt. 

Based upon the results of the first round of surface water and sediment sampling and the 

preliminary ecological assessment (Tier 1), it was recommended in the August 9, 1991 letter 

report, (discussed above in Section 2.8), that further ecological field studies be limited to 

monitoring changes m water quaUty (pH, D.O., temperature, specific conchictance, and surface 

water discharge measurements). EPA approved this sqjproach in a letter dated August 23,1991. 

On August 20 and October 12, 1991, an ESE envuonmental toxicologist conducted a water 

quaUty and benthic macroinvertebrate study. 

Water quaUty measurements were taken during the months of August and October. Dissolved 

oxygen (DO) and temperature were measured usmg a YSI Model 58 Dissolved Oxygen meter 

(caUbrated to atmospheric oxygen as 100%). Conductivity was measured using a YSI 3000 
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Conductivity Meter (caUbrated with standard solutions). pH was measured usmg an Orion SA

230 pH meter caUbrated to standard buffer solutions. Oxidation/Reduction Potential (ORP) was 

measured using a Cole-Palmer pcx;kd tester, caUbrated using pH 4 and pH 7 buffer solutions 

saturated with quinhydrone (A 263 mV). 

The evaluation of habitat, using USEPA Rapid Bioassessment Protcxx)l (RBP), was iiutiated but 

subsequendy abandoned because of the strong degree of similarity betweoi habitat parameters 

for each station. For every station, flow, bottom substrate, embeckledness, pcx)r riffle/mn ratio, 

bank stabiUty, and bank vegetation stabiUty were identical. OrUy streamside cover varied, but 

only to a very smaU degree. 

The evaluation of benthic macroinvertebrates was conchicted using eight sqKirate artificial 

substrate (rock baskd) samplers. These were placed in Stream 1 (Figure 2-22) for a total of 

seven weeks. Three (BS-01, BS-02, and BS-03) were placed upstream of the confluence of 

Stream 1 and 2, and five (BS-04, BS-05, BS-06, BS-07, and BS-08> were placed downstream 

of the confluence (Figure 2-22). Care was taken to insure that each sampler was placed in a 

shaUow dq)ression to insure submergence should an unantic^Kited dry pericxl cxx;iir. Each 

substrate was retrieved by moving it immediately into a wash buckd placed in a downstream 

position. The rocks were gendy bmshed and the resulting debris was screened, fixed in 70% 

ethanol/0.01 % rose bengal, and placed m a pre-labeUed Nalgene container. Each sample was 

then transported to the laboratory, spUt, and sorted. Subsamples were sorted under a dissecting 

microscope. 

A WET U analysis was also performed for the Study Area and is cUscussed in detaU in Section 

4.4.5. 
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2,10 LONG-TERM MONITORING 

As described m Section 13 of the Phase lA Work Plan, a Long-Term Monitoring program was 

iiutiated to monitor residential chinking water sources which might be impacted by contaminants 

migrating from the LandfiU. Ten selected residential drinking water sources were sampled and 

analyzed on a quarterly basis during the Phase 1A Field Investigations. Samples were coUected 

from the residences identified on Table 2-19. 

Two rounds of samples were coUected from each residence chiring the Phase 1A field work. A 

set of samples was coUected on June 26, 1991, and subnutted for analysis, as set forth in the 

Phase lA Work Plan. A second sd of samples was coUected on October 15, 1991. CoUection 

of the second set of samples was delayed at EPA's request. Analysis of the samples from the 

second set was performed by a mcxlified method. As discussed with EPA, these analyses weie 

performed by a mcxlified method, because of instrument problems encountered by the laboratory. 

The instmment caUbrated and configured for analysis of samples by EPA Mdhod 524.2 was not 

operational for an extended period. Because of this, the Long-Term Monitoring samples were 

not going to be analyzed within the required holding time. In order to avoid losing the data, 

ESE instmcted the laboratory to proceed with the analysis using a mcxlified Method 624. 

Analyses of samples R601C-I or R601D-I exceeded the required holcUng time. 

Methcxi 624 differs from 524.2 in that a different compound Ust is used, a larger purge volume 

is used, sUghdy different mstmment concUtions are used (i.e., a different column), and the 

detection limit is normaUy higher for Mdhod 624. Both mdhods rely on GC/MS as the methcxi 

of instmment ddection and quantitation. Aquatec mcxlified Methcxi 624 by increasing the purge 

volume and thus lowering the detection linut to 1.0 ug/L. There are nine compounds on the 

Method 524.2 Ust which were not measured using the Methcxi 624 mstmment parameters. 

These were shown as NA (not analyzed) on the rqx)rt sheets. None of these compounds has 

been ddected in any previous residential weU analyses. There are fifteen compounds for which 

the modified Methcxi 624 does not mclude caUbration standards. However, aU of these 
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compounds would be detected, if present, using the mcxlified Methcxi 624 instmment parameters. 

OiUy one of these compounds has been routinely detected m previous residential weU sample 

analyses. Extra-peak searches were performed on aU samples to determine if any of these 

compounds were present in the samples. When present, the concentration was estimated using 

a response factor of 1.0 and the sample result flagged. When not detected, the compound was 

shown as ND (not detected). AU remaining compounds on the Methcxi 524.2 compound list 

were quantitated and the value measured, or the detection limit, shown on the laboratory data 

sheets. 

2.11 ACTIVE LANDFILL OPERATIONS 

The Phase lA Work Plan, m Section 8 of the Site Management Plan, sets forth a sd of 

recjuirements for activities to be performed because of the contirwed operaticms of the SWDA 

during the Phase 1A Field Investigations. This section discusses the activities performed during 

Phase lA to med those requirements. 

2.11.1 Security of RI/FS Investigations 

Due to the ongoing activities at the SWDA, the Phase 1A Work Plan sd forth requirements for 

protection of groundwater monitoring wells in and around the LandfiU. Wells instaUed at the 

IWS Areas and around the perimeter of the SDWA during the RI were protected from accidental 

damage from vehicle or heavy equipment traffic by the installation of guard pipes and barriers. 

Guard pipes and barriers were constmcted from six-inch weU casing, welded and cemented mto 

place to provide a substantial barricade. 

D R A F T 
ESE 



REMEDIAL INVESTIGATION Revision: I 
PARKER LANDFILL PROJECT Date: 05-02-94 

Page: 2-67 

2.11.2 Characterization of Incoming Wastes 

ESE provided log-in forms to Respondent Ray O, Parker & Sons to aUow for maintaining 

records of the nature of incoming wastes, ESE has questioned representatives of Ray O, Parker 

& Sons as to the use of the forms and requested that completed forms be sent to ESE. ESE has 

reviewed the forms and assured they were being used. However, to date, no forms have been 

submitted to ESE. 

2.11.3 DeUneation of Horizontal Extent of die SWDA 

On April 2, 1991, rq)resentatives from EPA, VTDEC, and ESE met with Mr. Parker at die 

SWDA to discuss the j^ropriate location of monuments to delineate the horizontal boundaries 

of the SWDA. Based upon those discussions, ESE instaUed monuments at approximately 500 

foot intervals around the perimeter of the SDWA. Monuments were constmcted of ten-fobt 

long, six-inch diameter steel weU casing driven five fed below ground surface and fiUed with 

concrete. Monuments were painted with bright orange paint to increase visibility. The position 

of each monument has been surveyed relative to the Phase 1A survey grid system and are shown 

on Figure 2-4. 

2.12 WELL INSTALLATION INFORMATION ON PRIVATE WELLS ON RED VILLAGE 

ROAD 

At the request of EPA, ESE contacted ten homeowners havmg private drinking water suppUes, 

located on Red Village Road southeast of the Curran residence, to gather information on private 

weUs (Plate D). Responses were received from four of the property owners. Table 2-10 

presents weU constmction data on six of the ten residences (Clark Sr., Burrington, Heywocxl, 

Tripp and the Red VUlage School) located in the area of interest. The Clark Sr. bedrock weU 

also serves the Clark Jr. home. The Heywood weU serves two residences owned by the 
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Heywood brothers. Repeated attempts to get mformation from the other three residences have 

been fmidess. Telephone cUscussions with the Vermont Department of Environmental 

Conservation cUd not reveal weU constmction data for these residences/businesses. Clark Sr. 

has incUcated that a spring on his property suppUes five adcUtional residences. This information 

has not been confirmed, but if accurate would account for the final four of the ten residences 

(Sackett, Berry Tire, Houghton, and Berry). The five wells presented on Table 2-10 are 

bedrock weUs. The foUowing weU yields were rqx)rted for the incUcated weUs: 

Heywcxxl 6 gpm 

Burrington 30 gpm 

Clark 8 gpm 

Tripp never measured 

Red VUlage School 21 gpm 

2.13 SOIL SAMPLING FOR GEOTECHNICAL EVALUATION 

During the Post-Screening Field Investigations, soU samples were coUected for geotechnicai 

testmg for two purposes: 1) to determine the strength characteristics of typical unconsoUdated 

materials beneath the LandfiU as pertains to support of a cq), and 2) to determine the 

permeabiUty of the distal material as pertains to its suitabiUty as cover material for the cq). 

2.13.1 Strengdi Properties 

A total of sue undisturbed soU samples were coUected from B139I, whUe the casmg was bemg 

advanced, for testing for shear strength. These samples were coUected m accordance with 

ASTM Mediod D 1587, wherem a dun waUed tube (i.e. a Shelby tube) was pressed into 

undisturt)ed soU at the bottom of the boring. After waiting a suitable amount of tune to aUow 

the buUdup of skm friction between die mside walls of die sampler and the soU, die tabe was 
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retrieved. Both ends of the tube were fitted with plastic caps and sealed with paraffin wax to 

preserve the natural moisture or pore water coUected with the sample, Shelby tubes were 

coUected at B139I from the foUowing intervals (given in feet below the ground surface): 35-37; 

50-52; 60-62,5; 62,5-65; 65-67.5; and, 71-73.5. AU sbc tubes were sealed and shipped to ESE's 

Geotechrucal Soils Laboratory lcx:ated m GainesviUe, Florida for shear strength testing m 

accordance with ASTM Method D 4767. These data were used in determining preUminary cq) 

designs in the development of the FS and are discussed in the FS. 

2.13.2 SoU PermeabUity 

To determine the suitabiUty of Study Area soils for potential use in the constmction of a 

regulatory cq), buUc soU samples were coUected and subnutted to ESE's Geotechrucal Soils 

Laboratory for determinaticm of permeabiUty in accordance with ASTM mdhod D-5086. 

Additional tests performed on these samples included compaction testing (ASTM D-698), grak 

size analysis (ASTM D-422) and Atterberg Unuts tests (ASTM D-4318). 

Composite soU samples (CS-I through CS-3) were collected from three undisturbed areas located 

along the westem perimeter of the SWDA. Two of these compo^te samples (CS-2 and CS-3) 

rq)resent near surface soU coUected from a maximum of 1.5 fed below the ground surface. 

Sample CS-1 is a composite derived from samples collected from the face of the cliff exposed 

from excavation activities and erosion. Each composite sample (q)proximately 55 pounds) was 

manuaUy coUected with a smaU hand shovel and stored and shiiq)ed in a sealed, five-gaUon, 

plastic buckd. These data are discussed in, and were used during development of the FS. 
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3.0 PHYSICAL CHARACTERISTICS OF THE STUDY AREA 

3.1 SURHCIAL GEOLOGY 

3,1.1 Regional Physiography 

To a large degree, the topography to the east of the LandfiU is controlled by bedrock type. The 

more resistant GUe Mountain Formation forms the steep ridges which include Graves HiU and 

Shonya HiU (Figure 1-1). The Waits River Formation underUes a more subchied topography 

beneath arxl to the west and south of the LandfiU. This area is characterized by more moderate 

reUef where the lowest point is 680 ft. above mean sea level, at the Passumpsic River bed just 

south of Prospect HiU. 

The highest point in the area is Shonya HiU; just northeast of the LandfiU, with a summit 

elevation of 1,500 fed. Within the Passumpsic River VaUey, two separate planar features exist. 

One, the Passumpsic River flood plain, which rises to several fed above the river, is located to 

the west of LyndonviUe. Tlie flood plain narrows to the south of the U.S. Route 5 bridge and 

then widens again just south of the intersection of LUy Pond Road and Red VUlage Road. 

The second planar feature occurs at about 800 fed above mean sea level and stretehes two mUes 

from the confluence of the East and West Branches of the Passumpsic River, at its northem 

limit, southward to Brown Farm Road. This feature is not continuous, as it is deq)ly dissected 

at various points along its length. The LandfUl is located within this feature. The areas around 

the LandfiU, and east and southeast of the LandfiU, are characterized as a hummocky terrain 

created through collapse of sediments as buried ice melted. Superimposed upon the natural 

topography are topogrq)hic lows created as a result of mirung the glacial lacustrine sand deposits 

at the LandfiU and surrounding area. Northeast of the LandfiU is a guUy that sqiarates the 
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hummocky terrain from the westem flank of the ridge, underlain by the GUe Mountain 

Formation. 

3,1,2 Surface Water Characteristics 

The Passumpsic River is the major surface water feature in the Study Area. The river flows in 

a southerly direction. The East and West Branches of the Passumpsic River join just north of 

LyndonviUe. The river has a wide flood plain as it meanders through LyndonviUe. The flocxi 

plain narrows considerably, south of the U.S. Route 5 bridge. The VaU Power Dam Ues just 

southwest of the junction of LUy Pond and Red Village Roads. The dam is seated mto bedrock 

and is keyed mto bedrock outorops on both ends. The dam creates about a 20 foot drop in head, 

as the river contmues south, where it ultunately cUscharges to the Connecticut River. 

LUy Pond (Plate B), q^roximately three acres in area, is situated northwest of the LandfiBL 

The pond has no perermial irUd or outld. However, a smaU guUy that captures lcx:al surface 

water mnoff runs in a westeriy direction from LUy Pond Road to LUy Pond. The pond, a ketde 

lake, is situated at a high elevation with respect to other nearby surface water bcxUes. A smaU 

potential wetland is located 900 fe^ to the northeast and about 63 feet lower m elevation. Three 

hunched and fifty fed southeast of LUy Pond is the headwater of an unnamed stream which is 

24 fed lower in elevation than the pond. The difference in elevation suggests that LUy Pond 

is perched on an impermeable layer. Test boring data indicates the pond probably sits above 

a fine-grained, thirUy heckled to thinly laminatPid glacial lacustrine sUt/clay unit. This unit is 

discussed m detaU m Section 3.1.4. 

The unnamed stream discussed above is an intermittent stream which flows adjacent to the 

SWDA, IWS 3 and IWS 2 (as shown on Plate B). Piezometric head measurements from 

piezometers instaUed during the Phase lA investigation indicate areas of the stream may be 

gairung or losing water from/to the groundwater table. The piezometer data are presented and 

cUscussed in Section 3.7,4. 
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To the south, this stream joins a larger stream as a tributary just south of IWS 2, During the 

Phase lA and Phase IB field programs, the unnamed stream was several inches deep north of 

the junction and consisted of a myriad of anastomosmg streamlets contained within a 10- to 20

foot wide, flat bottomed stream bed. The southem stream drams the eastem uplands and was 

q)proximately one to two feet deq) in April and May of 1991, The southem stream is contained 

within a narrow (three to five fed wide) incised charmel. Further south, the combined stream 

joins a second stream. The second stream also drains the eastem uplands. This stream was 

observed to be q)proximately one to two fed deq> in areas and contained within an incised 

charmel approximately three fed in width. The surface water observed in both of the "upland" 

streams was clear, colorless, and flee of sheens or odors. Conversely, the unnamed stream prior 

to the confluence contained water which was mst colored in places and showed a plecx;hroic 

sheen. Downstream from the confluence with the southernmost stream, the water m the 

combined stream was clear, colorless, and free of odors and sheens. The combined stream 

meanders in a southwesterly direction across the Riverside School prc^rty and discharges to 

the Passumpsic River at a point southwest of the Pme KnoU Nursing home. 

3,1.3 Regional Surficial Geology 

The surficial materials around the LandfiU are prectominandy of glacial origin and can be cUvided 

into four major classes; glacial tiU, glacial lacustrine sands and sUts, esker sand and gravel, and 

recent aUuvium. Plate E summarizes the current knowledge of surficial geologic concUtions in 

the Study Area. Glacial tUl, characterized as an ablation tUl (MacCUntock and Stuart, 1969) 

with a low percentage of fines (sUt and clay), generaUy covers the upland areas and is commonly 

incorrecdy referred to m the Uterature as Kame Terrace dqposits. In the Study Area, surface 

exposures of the tiU dqx)sits are limited to the higher elevations to the east of the landfiU 

(generaUy above El . 850), where steep slopes are dominant. The planar area located between 

the eastem uplands and LUy Pond Road, m which the LandfiU is located, is underlain by sUty 

fine to mecUum sand of glacial lacustrine origin (MacCUntock, open-fUe Rqxirt; Vermont 

Highway Department, 1966). The area west of LUy Pond Road is predominandy underlain by 
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glacial lacustrine sUt and sand, esker and/or eskerine deposits, AUuvium is limited to the flood 

plain of the Passumpsic River, immediate viciiuty of streams, and smaU aUuvial fans associated 

with intermittent drainage channels. Due to the close affiruty of the aUuvial deposits and the 

Proximal glacial lacustrine deposits, these two uruts are extremely difficult to distinguish in test 

boring soU samples. Therefore, aUuvium and Upper Proximal glacial lacustrine deposits have 

been incorporated as one Proximal for the prq)aration of geologic cross-sections. 

Published surficial geologic data incUcate that the Passumpsic River VaUey and Connecticut 

River VaUey were occupied by Glacial Lake Connecticut and are predominandy underlain by 

glacial lacustrine dqx)sits, bounded to the east and west by Ablation TIU and/or Kame Terrace 

deposits. In the LyndonviUe area, two glacial advances from the northwest (earUer) and 

northeast (later) eroded vaUeys in the bedrock and dqx)sited glacial sedunents. The last advance 

resulted in the formation of a paraboUc-shq)ed terminal moraine just north of Lyndonville, 

referred to as the LyndonvUle Moraine. In the Study Area, eslrers formed along the river valley 

during the preceding glacial advance. One esker extends 25 mUes from St. Johnsbury northward 

through LyndonviUe to East Haven. Glacial melt water clq)osition in the Study Area resulted 

in the formation of glacial lake sediments within the Passumpsic River VaUey. The glacial 

lacustrine dqx)sits generaUy consist of weU graded mecUum to fine sand to sUty fine sand 

mterbedded to mterlaminated with sUt and clay. 

3.1,4 Local Surficial Geology 

Four major surficial geologic dqposits are of primary importance in the Study Area, as shown 

on Plate E. These dqx)sits are esker deposits, an esker delta dqx)sit, Proximal glacial lacustrine 

deposits, and Distal glacial lacustrine deposits. An esker is located just beyond the westem limit 

of the Study Area. The esker extends in a general northerly direction from a pomt on the 

westem side of the Passumpsic River immediately west of the VaU Dam and cUves below the 

river bed and re-emerges on the eastem side of the river immediately northwest of the Pine 

KnoU Nursing Home. 
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From this point the esker extends in a northwesterly direction and climbs to a maximum 

elevation of approximately 920 feet at a Icx^ation 2,000 feet due west of the LandfiU. The esker 

deposits consist of coarse to mecUum sand, gravel, and cobbles in graded and cross-bedded 

imbricated charmel dqx)sits, bounded by cross-bedded coarse to medium sand. Row direction 

incUcators such as cross-bedding patterns, horizontal grading, and imbrication indicate flow 

direction of glacial melt waters was toward the southwest, south, and southeast. Melt water 

flow along the eastem flank of the esker was toward the southeast. 

Proximal glacial lacustrine dqx)sits abut the eastem flank of the esker and extend eastward to 

the bedrock cored uplands on the eastem side of the SWDA. The Proximal glacial lacustrine 

deposits, from hereon referred to as Proximal DqK)sits, consist of massively to thinly bedded 

mecUum to fine sand and silty fine sand. Coarser uiuts of coarse to mecUum sand were 

encountered at several test boring locations. These dq)osits are massive to thirUy bedded. 

Coarser units commorUy exhibit fining upward sequences and cross-bedding. 

The Proximal Dqx)sits are extensive throughout the Study Area and underUe the SWDA and 

IWS Areas, as shown on Plates F through L. The locations of the geologic cross-sections 

presented on these plates are shown on Plate E. These dqx)sits thicken toward the west and 

south and are generaUy incUcative of dqx)sition of glacial sediments within a moderately low 

energy lacustrine basin by melt water currrats flowing in an easterly and southerly direction. 

Bedding planes within these dqx)sits are exposed in cliff faces along the westem boundary of 

the SWDA and appear to dip toward the southeast. These dq)osits apparently pinch out in an 

easterly direction against the underiying bechock, which rises steq)ly toward the eastem 

highlands. The Proximal dqx>sits are coarser (coarse to fine sand, variable gravel) in the 

viciiuty of B119 and B120 due to their proximity to the esker. The grain size within the unit 

decreases m an easterly duection from LUy Pond Road and a northerly direction from Brown 

Farm Road. The Proximal dqx)sits are interfingered with Distal Glacial Lacustrine Dqx)sits, 

as shown on Plates F through L. 
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The distal glacial lacustrine deposits are overlain everywhere, except in excavated cliff faces, 

by proximal glacial lacustrine deposits and, therefore, are not shown on Plate E. Distal glacial 

lacustrine deposits consisting of thirUy interbedded to thinly interlaminated very fine sand, sUt, 

and clay overUe the basal Proximal and in tum are overlain by surficial (Upper) Proximal 

deposits. The Distal are varved at some test boring locations. These dqx)sits are incUcative of 

dqposition of glacial sediments within a very low energy lacustrine environment. The low 

energy level of the depositional environment may have been the result of increasing water depth 

or simply increasing distance from the mouths of distributary charmels extending eastward and 

southward from the esker. The interstratification of the Proximal and Distal immediately 

beneath the SWDA and IWS 2 suggest the latter interpretation is the case in the Study Area. 

As shown on Plates F through H, K, and L the Distal Dqx)sit is interpreted to exhibit maximum 

thickness unmediately beneath the SWDA and decreases m thickness radiaUy away from the 

SWDA. The Distal deposits pinch out against bedrock along the eastem margin of the study 

area (Plates F and G). The Distal extends beyond the westem boundary of the LandfiU as 

mcUcated by its presence at B118 and the existence of LUy Pond. The existence of graded 

bedding strongly resembling turbity current dqposits (incomplde Buoma Sequences) within the 

Distal, in borings within and adjacent to IWS 2, indicates proxinuty to a steq)ly clipping deposit 

of sUghdy coarser and less cohesive secUments such as Proximal dqx>sits on the flank of an 

mferred esker delta dqx)sit. 

Where exposed at the ground surface, the Distal generaUy forms steep slopes and is highly 

cohesive. Thin mterstratification of Proximal and Distal dqx)sits near the northem boundary 

of the SWDA (Plate K and L) mdicates the q)proximate northeasterly limit of the very low 

energy environment. Distal dqx)sits are not seen at the surface or in test borings south of 

IWS 2 and boring B131. 

A relatively narrow (250 fed) dq)osit of thickly to thirUy cross-bedded coarse to fine sand and 

fine gravel in upward fining sequences extends m a general northwest to southeast direction from 

the viciiuty of LUy Pond Road toward IWS 2 and B125, as shown on Plate E. This deposit is 
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exposed in the cut face of a cliff bordering the southem limit of the SWDA. The deposit 

exhibits stmctural features incUcative of deltaic deposits (i.e., topset, bottomsd, and foreset beds) 

as weU as aeoUan-like features in the upper 10 to 15 fed of the unit. The unit appears to cUsmpt 

the Distal and likely provides an hydrauUc cormection between the Upper and Lower Proximal 

in this portion of the Study Area (Plates G and K). The northem contact between this unit and 

the Distal uiut is e?qx}sed m a cliff waU immediately west of Bl 13. The stmctural orientation 

of these two units incUcates that the Distal unit pre-dates the mferred deltaic unit. This 

relaticmship and stmctural q>pearance of the deltaic unit suggests that this unit nught rq)resent 

an "Esker Delta Facies" as presented by Anderson(1989) and Thomas (1984). 

The southem limit of the deltaic unit is not weU defined but is mterpreted to closely parallel the 

southem limit of a topographic high extending from LUy Pond Road to a point approximately 

450 feq south of IWS 2, as shown on Plate E. The deltaic urut appears to pinch out against 

bechock southeast of IWS 2. In the vicinity of IWS 2, the texture of the deltaic unit mcreasingfy 

resembles the Lower Proximal unit. 

The northwestem Umit of this unit is not weU understood but is interpreted to most likely extend 

in a northwesterly direction to the larger esker deposit, as shown on Plate E. At dq)th, this unit 

may extend as far southwest as B119. 

A zone of regoUth (extremely weathered bedrock that exhibits physical prcq)erties more akin to 

overburden dqx)sits than to bedrock) was encountered immediately above the bedrock surface 

m borings BlOl, B104, B107, B115, B117, B123, B126, B127, and B135B (Figure 3-1). The 

regoUth generaUy consists of coarse to fine sand, sUt, Utde clay, and angular phylUtic gravel 

(locaUy derived from bedrock weathering) and generaUy occurs in downward coarsening units. 

The locations at which regoUth was encountered generaUy faU along a line strikmg N54''E. 

An ablation tUl was encountered in borings B103, B124 and B132 and generaUy consisted of 

coarse to fine sUty sand with Utde to trace, gravel, and clay. TiU is generaUy linuted to the 
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extreme eastem margin of the Study Area. Although sunilar m description to the "regoUth", 

the ablation tiU exhibits a bonded texture, has less angular gravel fragments, and does not occur 

in coarsening downward units. 

Historical mformation (VTDEC, 1985 and aerial photos dated 1962) mcticates that sand dqx)sits 

suitable for constmction purposes (generaUy coarse to mecUum sand) were mined from the 

LandfiU prior to its use as a soUd waste disposal faciUty. Aerial photogrq)hs from 1962 mcUcate 

borrow operations were linuted to a narrow area extending from the vicinity of B125 to a point 

immediately south of B138. This area is currentiy delineated by an access road extendmg from 

B125 northwesterly through B136 and terminating in the general viciruty of B138 (refer to Plate 

E), The borrow operations q)pear to have been concentrated within the "Deltaic". Borrow 

operations do not appear to have cxxurred in the unmediate viciruty of the IWS Areas or SWDA 

prior to 1962. Borrow activities betwera 1962 and 1987 are not weUunderstood or documented. 

However, based on the 1962 aerial photographs, borrow operations were most likely centered 

around generaUy northwest-southeast oriented mdt wqer distributary charmel dqx)sits within the 

Proximal. Historical data indicated borrow activity in the immediate viciruty of the SWDA 

ceased when the coarser sand dqx)sits were played out and nothing but sUty fine sand, sUt, and 

clay dq)osits remained. This information incUcates the excavation preceding irutiation of soUd 

waste operations was most likely terminated in the IcxaUy extensive Distal, as shown on Plates 

F, G, and H. Aerial photognqphs from 1962 and discussions with Mr. Dean Parker mcUcate the 

area currentiy occupied by IWS 1, IWS 2, and the SWDA were previously characterized by 

natural hummcx:ky terrain prior to irutiation of the LandfiU activities. Based cm this data and 

casual observation of similar terrains north of the Study Area, surface erosion prior to landfiU 

operations is likely to have eroded portions of the Distal beneath the LandfiU and may have 

exposed windows of the Lower Proximal. A remnant of the Upper Proximal is located above 

the Distal along the entire length of the eastem access road, as shown on Plate F, G, H, J, 

and K. 
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3,2 BEDROCK GEOLOGY 

The bechxKk geology of the Study Area was extensively mapped durmg the 1950s and 1960s by 

Dennis (1956) and WoocUand (1965), The bedrock mappmg stucUes thoroughly addressed 

Uthology, petrology, and stmctural geology of the Burice (Quadrangle, A Uterature search did 

not reveal bechxx;k geologic study data smce 1965, 

Based upon the mq)pings, the Study Area is underlain by two formations interpreted to be late 

SUurian in age. The two formations are the Waits River Formation and the GUe Mountain 

Formation. The Waits River Formation consists of a quartzose limestone/phyUitic limestone 

member and an amphiboUte member. The GUe Mountain Formation consists of a quartzose 

phylUte. The contact between the two formations is mferred to be gradational and located 

immediately east of the SWDA. The Uterature defines the contact as the point where the 

proportion of siUceous phyUite beds exceeds the proportion of calcareous phyUite beds. The 

contad is inferredto trend in a north-northeasteriy directicm (as shown on Figure 3-2). The GUe 

Mountain Formation is generaUy beUeved to be older than the Waits River Formation. On a 

regional scale, the geology remains urufomUy the Waits River Formation to the west for nine 

mUes. To the east, the geology is more compUcated as the GUe Mountain Formation changes 

to a complex of GUe Mountain and granite. 

LocaUy, two bedrock exposures of the GUe Mountain Formation are present: one along Brown 

Farm Road above elevation 920 and one at elevation 770 on the southwesterly flank of the ridge 

located northeast of the LandfiU, approximately due east of B114. The GUe Mountain 

Formation is generaUy more resistant to weathering and erosion and generaUy underUes the 

topographicaUy higher areas east of the Study Area, which are bedrock cored features. SiUceous 

phylUte inferred to be of the GUe Mountain Formation was encountered in borings B122, B125, 

B127 and B139 at elevations of 642, 638, and 607, and 655 fed respectively. An outcrop 

mterpreted as GUe Mountain Formation is also located in the major bend of the Passumpsic 

River located south of B127 (El. 680). Inspection of outorop exposures and bechxx;k cores from 

DRAFT in=T 



REMEDL\L INVESTIGATION Revision: 1 
PARKER LANDFILL PROJECT Date: 05-02-94 

Page: 3-10 

the GUe Mountain and Waits River Formations incUcates that the GUe Mountain Formation is 

much more fractured than the Waits River Formation and may serve as a preferential migration 

pathway for groundwater. 

Outcrops of the Waits River Formation (amphiboUte member) were observed at an elevation of 

800 feet along Brown Farm Road. Outorops of the calcareous phylUte were observed along Red 

VUlage Road soudi of the junction of Red VUlage Road and Brown Farm Road (El. 707 to 733). 

Additional outcrops were observed along the Canadian Pacific Railroad easement and adjacent 

to die VaU Power Dam (El. 680 TO 690), as shown on Plate E. The Waits River Formation 

also outorops west of the Pme KnoU Nursing Home on the west bank of the Passumpsic River 

and at the foot of Prospect HiU (El. 700). The less resistant Waits River Formation underUes 

the topographicaUy subdued areas of the Study Area. Bedrock of the Waits River Formation 

was encountered in twenty test borings at elevations ranging from 561.9 to 723.39, as shown 

on Figure 3-4. Locations of borings where siUceous, calcareous, or a combination of both were 

encountered are shown on Figure 3-4. SiUceous phyUite was present overlying calcareous 

phylUte in boring B107 and was encountered in only one 10 foot interval of rock core of a 280 

foot mn in boring B126. Boring logs are provided in App&oi^ E. 

Bedrock Stmcture 

Published stmctural geologic data incUcate the contact between the GUe Mountain Formation and 

Waits River Formation is complex in the Study Area and the bedrock in the Study Area is 

complexly folded with numerous major and minor folds (Woodland, 1965). At least two periods 

of deformation have resulted in the development of two fold structures in the Study Area. The 

trend of the nugor regional stmctural elements is generaUy within ± 10 degrees of north and 

is in general aligrunent with the strike of the bedding. The majority of minor folds in the Study 

Area trend q)proximately N20°E and plunge to the northeast at 23 degrees. The Study Area 

Ues on the eastem limb of a north trending and plunging anticUnorium known as the WiUoughby 

Arch. 
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Bechx)ck stmcmral data obtained in the field during the LFI uicUcate that the bedding (where 

identifiable) m both formations generaUy strikes between Nl °E and N10°E and cUps toward the 

southeast at between 45 and 75 degrees. PubUshed data and field data incUcate that the cUp of 

bedding in the major folds is primarily between 60 and 78 degrees to the southeast. However, 

shaUower dips are observed in association with minor folds. Data gathered during the LFI 

incUcate the development of two joint sets, discussed here as Ji and J}. Ji generaUy strikes 

between N50''E and N60°E and dips to die nordiwest q 53 to 70 degrees. The trend of die 

occurrence of regoUth, discussed previously, is coincident with the strike of the Ji joint sd and 

closely paraUels the inferred contact between the Gile Mountain and Waits River Formations. 

The Jj joint sd strikes between N50"'W and N55°W and dips toward the soudiwest at 67 to 80 

degrees. J2 joints striking N75 "W were observed along the railroad easement near the VaU Dam 

and may incUcate local slumping or rotation of exposed bedrock foUowing constmction of tbe 

railroad. The J2 joints are the most common and persistent joints in the LyndonviUe and Burie 

quadrangles and are cleariy visible as photoliners on air photogrqihs. 

The Ji joints are commorUy fUled with calcite and quartz. However, some of the joints observed 

during the LFI were open, with sq)arations ranging from less than a tenth of an mch to one inch 

m width. PubUshed data for the LyndonviUe Area (Dennis, 1956) mdicate thq on a regional 

scale the Jj joints are commoiUy not fiUed. 

Bedrock cored throughout the Study Area was generaUy fresh and sound with primarUy closed, 

close to moderately close, moderately to steeply dq)ping joints. Some shaUowly dipping joints 

were also encountered. Some joint surftices exhibited sUckensides incUcating movement along 

the joint surfaces. Numerous joints were fiUed with 0,1 inch to four-inch wide vems of calcite, 

quartz, and pyrite. The majority of joints encountered during the test boring program were 

closed, SUghdy to moderately weathered and fractured bedrock was encountered near the 

bedrock surface at boring locations B102, B103, B106, B107, B115, B120, B127, B136, and 

B139, 
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Seismic refraction profiling during Phase lA identified a 1,600 ft, wide zone of low bedrock 

seismic velocity interpreted to be due to highly weathered or fractured bedrock extending 

southwestward from point H on Seismic Line H-H' (between stations 0-l-(X) and 11-1-00), as 

shown on Plate C. Bedrock seismic velocities along Line H-H' spaimed a broad range from 

10,000 to 14,000 ft,/sec. Seismic velocities of 10,000 to 12,000 ft./sec. were measured for die 

interpreted weathered/fractored zone. Bedrock seisnuc velcx;ities outside this zone were typicaUy 

14,000 ft./sec. The lowest seisnucaUy determined bedrock elevation along this seismic Une was 

coincident with the lowest bedrock velcx;ities. 

A sharp bedrock depression was identified on Seisnuc Line I-I' between Stations 17-1-50 and 

18-1-40. This bedrock topographic feature is located in the munediate vicinity of B132. The 

calculated seisnuc velcx:ity for this portion of the Line was 11,000 to 12,(X)0 ft./sec and was 

interpreted by Weston Geophysical Corporation to be indicative of a zone of highly weathered 

or fractured bedrock. A second prorwunced bedrock dq>ressicm was identified between Stations 

21 -1-00 and 22-1-5 (between B132 and B139) on Line I-I'. The seisnuc velocity for dus portion 

of the line was determined to be 10,5(X) ft./sec. and was also interpreted to be incUcative of 

highly weathered or fractured bedrock. Bedrock velcxnties for the remainder of this seismic line 

ranged between 15,000 and 16,000 ft./sec. and are generaUy interpreted to be incUcative of 

sound bechxx;k. 

A pronounced drop m bechiock elevation was detected between Stations 3-1-80 and 4-1-40 on 

Seismic Line L-L' (unmecUately east of IWS 2). The location of this bechock dq)ression 

coincides with the trend of the dq)ressions identified on Line I-I', Ground surface topogrq)hy 

precluded completion of off-sd shots at locations sufficient to resolve the bedrock velocity along 

this portion of the line from Stations 3-f-50 and 6-i-OO. 

Low bedrock velocities ranging from 12,000 ft,/sec to 13,000 ft/sec. and uicUcative of weathered 

or fractured bedrock were measured between Stations 0+(X) and 3-1-00 on Line J-J' and Stations 

-2-1-00 to 1-1-00 and 5-t-OO to 7-1-50 on line K-K'. Bedrock velocities mdicative of highly 
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weathered or fractured bedrock were not encountered/measured along any other portions of 

seismic lines completed during Phase lA or Phase IB, 

Test boring determined bechx)ck elevations m the Stody Area ranged from 723,39 (BlOl) to 

561,9 (B121). Contoured bechock elevations, based upon outorop, test boring, and seismic data, 

are presented on Figure 3-3. In the immediate viciruty of the LandfiU, the bedrock surface 

generaUy cUps gendy toward the west. A northwest trending bedrock trough is located in the 

unmediate vicmity of IWS 2 and extends northwest as far as Bl 18. The trend of this bedrock 

feature is in general agreement with the strike of the regional J, joint sd. A northwest trending 

bedrock low is located southwest of B131. A northeast trending bedrock low is located 

southwest of the Curran residence. An asscx:iated bedrock high is lcx:ated immediately northwest 

of the Curran residence. The bedrock topographic pattem appears to be controUed or strongly 

influenced by the regional Ji and J2 joint sets. 

Test boring and rock coring data mcUcate that the bedrock east of the SWDA and IWS 2 is 

comprised mainly of sUiceous phyUite (GUe Mountain Formation) and is much more fractured 

than the calcareous phyUite bedrock (Waits River Formation) located to the west of the unnamed 

stream. The contact between the two bedrock formations is inferred to generaUy coincide with 

the location of the unnamed stream. Bedrock reUef across the inferred contad is q)proximately 

120 fed m die vicmity of Bl 14 and 85 fed m die vicmity of IWS 2. Seismic data mdicate die 

presence of a large swath of bechock exhibiting bedrock seismic velocities between 10,500 to 

12,000 ft./sec. This swadi is generaUy 700 to 800 fed wide and extends m a northeasterly 

direction from B120 to B114 and IWS 3. The sigiuficance of this seisnuc feature is uncertain. 

D R A F T 




REMEDIAL INVESTIGATION Revision: 1 
PARKER LANDFILL PROJECT Date: 05-02-94 

Page: 3-14 

3.3 SEISMIC REFRACTION PROFILING 

Phase lA 

The results of the seisnuc refraction survey are presented as profUes m the Weston Geophysical 

Corporation report provided in ^)pencUx A. Refraction traverses D-D' through H-H' were 

designed to measure depths to groundwater, bedrock, and any identifiable overburden 

stratigraphy. Line D-D' was lcx:ated along the powerline easement south and east of the 

LandfiU. Saturated thickness along this line is interpreted to range from 20 to 85 feet. Bedrock 

depth is mterpreted to vary between 30 and 100 fed, and bedrock velocities of 13,000 to 18,000 

ft./sec. were measured along this line. Bedrock velocities are less certain to the north of Line 

D-D' Station 21-1-50, where the Une crossed very irregular topography and landfiUed materials. 

Elevations of the bedrock surface along l ine D-D' range between 645 fed and 710 feet, with 

the lowest bedrock elevations in the viciruty of Stations 12-f-OO and 19-1-50. 

l ine E-E' was located on a hiU south of the LandfiU. A thick section of unsaturated overburden 

(100 to 130 feet) is interpreted to overUe the water table at this location. Saturated thickness 

was mterpreted to be 85 to 150 fed, and bedrock dqidis to be 220 to 250 feet. The lowest 

interpreted bedrock elevation along this line was q^roximately 540 feet near Station 0-1-00. 

l ine F-F' was located 2,000 fed south of die LandfUl. Two to twenty fed of unsaturated 

overburden was interpreted to overUe the interpreted water table along this line. Interpreted 

satorated thickness along the line are 55 to 115 fed, with the greatest saturated thickness near 

Station -1-f-OO. Bechxx;k velocities of 14,000 to 15,000 ft./sec. were measured along dus Une. 

Interpreted bedrock elevations range from 580 to 640 fed; the deqiest bedrock was observed 

near Station -1+00. 

l ine G-G' was located 2,000 to 3,000 fed soudi of die LandfUl along Red VUlage Road. Ten 

to 25 feet of unsaturated overburden was interpreted to exist along this line. Maximum 

mterpreted saturated thickness is approximately 100 fed near Station 9-HOO. The saturated 
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overburden thickness is interpreted to decrease significandy to the north, and may pinch out near 

Station 14-1-50. Measured bedrock velocities along this Une are relatively high (15,000 to 

16,000 ft./sec.). The Une profUe mdicates a prominent bedrock trough between Stations 4-1-50 

and 10-1-50. 

Line H-H' was Icx âted approximately 1,500 fed south of the LandfiU. The interpreted 

unsaturated overburden thickness along this line is ten to 25 fed, and the interpreted saturated 

thickness is 25 to 75 fed. Bedrock velocities along this line span a broad range from 10,000 

to 14,000 ft./sec.. Velocities of 10,000 to 12,000 ft./sec. were measured between Stations 

0-1-00 and 11 -1-00. The lowest mterpreted bedrock elevation of 615 fed is comcident with the 

lowest bedrock seismic velocities (10,000 ft./sec.). 

Phase IB 

Seismic refraction line I-I' extended frcmi boring B121 at Brown Farm Road to boring Bl()4 

near the IWS 3 area (Plate C). From boring B121 to Station 12-1-00, the line was positioned 

m open fields. At Station 12-1-00, the Une turned to foUow the northeast-trendmg stream vaUey 

towards the IWS 2 and IWS 3 areas. Offsd shots extended the seismic mterpretation to Stations 

-2-1-00 and 26-1-30. 

A thick saturated section and deq) bedrock was mterpreted from Stations 0-1-00 to 9-1-00. 

Saturated thickness ranges from 70 to 130 fed; bedrock velocities range from 14,200 ft/sec to 

17,500 ft./sec. From Stations 9-1-00 to 12-1-80, bedrock becomes shaUower from approxunate 

depdis of 78 fed (Station 9-1-00) to four fed (Station 12-1-80). Very shaUow bedrock (two to 

four fed deq)) was interpreted between Stations 12-1-80 and 16+00; a bedrock outcrop was 

noted in the stream near Station 14+10. Seismic velocities in this shaUow bedrock area (15,000 

to 16,000) ft./sec) are mdicative of relatively unweathered bedrock. Saturated duckness 

mcreases from two fed at Station 16+00 to 85 feet at Station 25+60, accompanied by generaUy 

deeper bedrock from elevations 716 fed (Station 16+00) to 656 fed (Station 25+60). 
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A cUstinct, localized bedrock depression was identified by the crossover distance and GRM 

interpretations between Station 17+50 and due soudieast of IWS 2 (near B132) 18+40. GRM-

computed seismic velocities ranged between 11,000 and 12,0(X) ft./sec, indicative of 

weathered/fractured bedrock. A broader bedrock depression was mterpreted with the crossover 

cUstance technique between locations 21+00 and 22+50. A GRM-computed bedrock seismic 

velocity of 10,500 near this area suggests weathered/fractured bedrock. 

Line J-J' was positioned q)proximately 6(X) fed west of the IWS 2 area and trended south 

towards boring B122 at Brown Farm Road. The Une ended q)proximately 50 fed short of 

boring B122, but the mterpretation was extended beyond the boring usmg offsd shots. 

A duck saturated section (80 to 90 feet duck) was mterpreted from Stations 0+00 to 3+70. The 

bedrock surface rises from approiamate depths of 1(X) fed at Station 3+70 to 10 feet at Staticm 

8+00. GRM-derived bechock topography correlated to thq of the crossover distance technique 

where GRM results could be computed (Stations 4+40 to 6+80). Relatively shaUow bedrock 

(10 to 28 feet deq)) was mterpreted untU Station 12+00; bedrock then dq)s to a depth of 70 feet 

at Station 16+00. Seisnuc velocities throughout l ine J-J' range from 13,000 to 17,000 ft./sec, 

incUcative of sUghdy weathered to competent bedrock. 

The southem end of l ine K-K' was located approximately 300 feet west of the IWS 2 area and 

trended north to lily Pond Road endmg near boring B118 and the gate to the Parker LandfiU. 

Offsd shots from Station 0+00 extended the seisnuc mterpretation to Station -2+00. Thick 

unsaturated (50 to 120 fed thick) and saturated (90 to 150 feet thick) layers were mterpreted 

along l ine K-K'. Bedrock depths range from approximately 134 feet (Station -2+00) to 244 

feet (Station 7+00). The bedrock surface appears to deq)en from elevation 610 fed at Station 

2+50 to elevation 550 fed at Station 12+25. Seismic velocity values mdicate potentiaUy 

weadiered bedrock (12,000 to 13,000 ft./sec). Bedrock dq)dis were not computed from Stations 

7+50 to 12+00 due to extremely deep bedrock; the bedrock surface over this station mterval 

was mferred usmg boring B118. Offsd shots were not attempted across lily Pond Road due 
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to nearby residences. Highly irregular ground surface topography and lcx)sefiU materials (which 

rapicUy attenuated seismic energy) prohibited offsets greater than 2(X) feet to the south of Station 

8+00, 

l ine L-L' trended soudieast from Station 8+00 duough die IWS 2 area (Station 4+30 to 

6+60), and tumed to the east at Station 4+(X). Unsaturated thickness is approximately 20 feet 

between Stations 0+00 to 3+00 and thins towards Station 4+00 at the stream bed. Between 

Stations 0+00 and 4+(X), saturated thickness ranges from 30 to 70 feet and bedrock depths 

range from 44 to 94 fed. Bedrock velcx;ities computed over this station range incUcate 

competent rock (15,000 to 17,000 ft./sec), 

A "sudden" drop in bedrock topography of q)proximately 50 fe^ was interpreted from Stations 

3+80 to 4+40 on Seismic Line I^L'. Saturated thickness mcreases substantiaUy from 

approximately 50 fed at Station 4+00 to approximately 184 fed at Station 8+00. Due to 

highly irregular surface topography and very loose near-surface soils, oiUy one offsd shot 

located at Station 3+20 was performed for the geophone array located between Stations 4+00 

and 8+00. Consequendy, deq) bedrock was not resolved between these stations by either the 

crossover distance techruque or GRM. The crossover distance techiuque was used to compute 

a bedrock velocity of q)proxunately 17,500 ft./sec near Station 8+00 (mdicative of competent 

bedrock) but rock velocity information was not discenuble elsewhere. Boring results from 

borings B106, B107, and B108 correlate weU and provide bechock depth control between 

Stations 4+00 and 8+00. 

3,4 COMPARISON OF TEST BORING AND SEISMIC RESULTS 

The project design specifications for the accuracy of the seismic depth to bedrock data were plus 

or minus ten percent for bedrock depths outside the LandfiU and plus or minus 20 percent within 

the LandfiU. The Phase lA test boring and seismic data were m agreement and md the design 

D R A F T 
^ E 



REMEDIAL INVESTIGATION Revision: 1 
PARKER LANDFILL PROJECT Date: 05-02-94 

Page: 3-18 

specifications of this investigation. Borings B105 and B107 were designed to serve as caUbration 

points for Line A-A'. Seismic depths to bedrock m the vicinity of these borings deviated by less 

than one percent of the test boring data. Borings B i l l  , B112, and B114 were designed as 

caUbration points for Line B-B'. Seismic depths to bedrock in the viciiuty of these borings 

deviated by less than six percent of the test boring data. Borings B104 and Bl 18 were located 

near the end points of Line C-C. Seismic depths to bedrock in the viciruty of these borings 

deviated by less than one percent of the test boring data. Borings B104, Bl 15, and B124 were 

designed as caUbration pomts for Line D-D'. The seismic depths to bedrock m the vicmity of 

these borings deviated by less than two percent at borings B115 and B124, and eight percent at 

boring B104. Boring B131 was designed as a calibration point for l ine E-E'. The seismic 

depth to bechock at this location deviated by less than seven percent of the test boring data. 

Boring B126 was designed to be the caUbraticm point for l ine F-F'. The seismic depth to 

bedrock deviated by less than three percent of the test boring data. Boring B123 was designed 

as the caUbration point for Line H-H'. The seisnuc depth to bedrock at this location agreed widi 

the test boring data. Borings B104 and B121 served as caUbration points for Line I-I'. Seisnuc 

determined depth to bedrock for this line deviated by less than one percent of the test boring 

data. Borings B136 and BI25 were caUbration points for l ine J-J'. Seisnuc determined depth 

to bedrock varied from die test bormg data by -27% (B136) and +17% (B125). Test borings 

B113 and B118 served as caUbration points for l ine K-K', The Seisnuc determined depth to 

bechock varied by less than one percent of the test boring data. Borings BIOS, B107, B106, and 

B132 served as caUbration points for Line L-L'. The seismic determined dq)ths to bedrock for 

dus Une varied from die test boring data by +1.2% (B108), + 1 % (B107), +4% (B106), and 

+11.4% (B132). The seismic/test boring dq)di variation for Line L-L' and B132 was -6,7 fed. 

However, B132 was located q an offsd of 50 fed north of l ine L-L' and was located upslope 

from a seismicaUy inferred bedrock trough. 
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3.5 LANDFILL INVESTIGATIONS 

3.5.1 SWDA 

3.5.1.1 Results of Geophysical Investigations 

Seismic profiles for seismic Unes which crossed the SWDA are presented m AppencUx A. 

SeismicaUy determined soUd waste thickness of the SWDA during Phase 1A ranged from 0 feet 

along the perimeter of the SWDA to 60 fed along the axis of the SWDA. The average waste 

thickness along the axis of the SWDA (line A-A' on Plate H) was interpreted to be 55 fed m 

1991. Due to the continued placement of soUd waste between May 1991 and July 1992 (closure 

date) the average thickness of the waste along die axis of the SWDA is now estunated at 70 fed. 

As viewed in cross-secrtion from north to south, the base of the landfiU is interpreted to s l c  ̂  

toward the south and the waste thickness remains relatively constant untU the waste terminates 

just north of B105. As viewed in cross-section from west to east, the base of the soUd waste 

mass generaUy slopes toward the east. The seismic data mdicates the greatest waste duckness 

is lcx:ated along the axis of the SWDA. Historical data indicate thq waste could be in contact 

with groundwater across much of the SWDA. However, seisrruc and test boring data do not 

incUcate that waste is in contad with groundwater at the specific locations surveyed or explored. 

Available test boring and seismic data suggest the bottom of the soUd waste mass is within 

approximately five (Bl 15) to 15 (B105) fed of the groundwater surface along the eastem margin 

of the SWDA, as observed during the drilling and groundwater sampling programs. 

Groundwater elevation data from borings B109 and B i l  l mcUcate a separation distance of 

approximately 60 to 100 fed between the soUd waste and the groundwater surface along the 

westem margin of the SWDA. Seisnuc data beneath the SWDA may be less accurate due to the 

thickness of the debris mass and signal attenuation. The seismic data does not provide 

conclusive data relative to the relation of soUd waste to the groundwater table. Test boring data 

also incUcates the base of the soUd waste mass is located immediately above the Distal. 
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Magnetic data contoured on Figure 3-5 mcUcate that ferrous metal objects are present throughout 

the SWDA up to the survey limits, with the exception of the southern-most portion of the 

SWDA. MetalUc objects appear to have shaUower depth of burial and/or are more concentrated 

in the westem portion of the SWDA, as evidenced by high ampUtude and frequency magnetic 

anomaly pattems (viciruty of IWS 1). The high magnetic anomaly pattems shown in the north-

central portion of the SWDA are most likely a result of the presence of numerous large 

dumpsters at this location during the survey period. MetalUc objects are buried deeper or are 

less concentrated in the central portion of the SWDA, based on the relatively smooth low

ampUtude magnetic contours. There generaUy does not appear to be any evidence of waste 

segregation within the SWDA. 

3.5.1.2 Volume of Waste Mass 

The volume of the waste mass was calculated using computer generated contours of the upper 

and lower surfaces of the SWDA. The lower surface of the waste mass was computer generated 

using seismic and geologic cross-section-based elevations of the bottom of the waste mass. The 

upper surface of the SWDA was contoured usmg survey data obtained by Tmeline, Inc. during 

the Post Screening Field Investigation. The waste volume calculation was based on the computer 

generated contouring of the upper and lower surfaces of the waste mass using a software package 

caUed SURFER by GOLDEN SOFTWARE, INC. After generatmg contour maps for the top 

and bottom of the waste mass, SURFER is then able to determine the volume bounded by these 

two intersecting surfaces. The computer-calculated waste volume is q)proximately 1.4 milUon 

cubic yards. Usmg a density of 1.5 tons per cubic yard, 1.4 milUon cubic yards is equivalent 

to 2.1 milUon tons. 
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3.5,2 IWS 1 

3,5,2,1 Results of the Geophysical and Test Pit Investigations 

GPR and magnetic surveys of the cUsposal area and immediate vicinity determined the horizontal 

limits of the disposal area (waste) as shown on Figure 3-6. Magnetic data obtained in 

"background" areas of the LandfiU (areas interpreted to be relatively free of ferrous metal) 

ranged from 54,6(X) to 54,8(X) ganunas. Magnetic values measured in IWS 1, south of l ine L, 

were typicaUy more than 58,000 gammas. Contoured magnetic data are provided in Appendix 

A. These consistendy high values are incUcative of ferrous metal objects. The zone m which 

the steepest magnetic gracUent was observed is interpreted to correspond to the maximum extent 

of buried metal fiU. The greatest concentration of buried metal objects, mterpreted from 

magnetic contour Une density, is interpreted to be in the southem and westem portion of IWS 1. 

The GPR system was caUbrated at a culvert (Icxated three fed below the ground surface to the 

north of IWS 1) where "background" GPR soU velocities were anticipated. Interpreted magnetic 

and GPR results are summarized on Figure 3-6. Interprded GPR results incUcate objects are 

buried below grade. The region of disturbed soU (evidenced by lack of continuous soU stmcture 

and the presence of strong "point targets") corresponds weU with the q)proximate fUl boundary 

defined by magnetic results (see A p p e n d A). GPR data show thq the greatest concentration 

of buried objects is m the southem and southwestern portion of IWS 1. 

The majority of the point targets are interpreted to be metaUic, because of their high ampUtude 

reflections, and were ddected at depths of q)proximately five to seven fed. Some targets were 

observed as deq) as 11 fed below grade. Tlie objects qipear variable m size and irregularly 

shq)ed, as indicated by the lack of distinct paraboUc GPR refiectors. In some instances, the 

approximate size and shape of the objects could not be defined because of overlapping reflections 

from multiple targets within the same area. The buried objects appear to be scattered throughout 

the disposal area. Segregation of wastes does not appear to have cxx;urred. 
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GPR anomaUes incUcative of conductive soUs and/or groundwater, evidenced by the severe 

attenuation of radar signals, were observed in three localized areas. These areas, shown on 

Figure 3-6, occur in the viciruty where concentrations of metal objects were observed at the 

ground surface and/or incUcated by magnetic data. 

Three test pits (P907, P908, and P909) were completed at the locations shown on Figure 3-6 to 

confirm the geophysical interprdations. The test pits ranged in depth from 7,2 to 11,0 ft. in 

depth. Waste consisting of brown mecUum to fine sand with abundant scrap metal, metal 

turnings, pipe, and 55-gaUon chums was encountered to depths of 9.0 feet in test pits P908 and 

P909. The 55-gaUon dmms encountered m these test pits were open, cmshed, and empty. No 

in-tact fiiU dmms were encountered during the test pit operations. Test pit P907 contained 5.5 

fed of municipal soUd waste beneath a 1.0 ft. veneer of mdal shavings. Each test pit was 

terminated in the underlying Proximal lacnistrine dq)osit. Large (]uantities of muiucq)al soljd 

waste were also exposed during the constraction of the decontamination pad, incUcating that 

portions of IWS 1 may overlie the footprint of the SWDA. 

Test trench TTl-1 was excavated along the southem margin of the disposal area to confirm the 

geophysicaUy interprded disposal limits. The observed southem linut of waste in TTl-1 was 

m close agreement with the geophysical interpretation. Therefore, the limits of the disturbed 

soU as shown on Figure 3-6 are interpreted to accurately rqiresent the footprint of IWS 1, 

Rq>resentative GPR traverse data is provided m AppencUx A. Test pit/test tisnch logs are 

provided in A p p e n d C. 

3.5.2.2 Volume of Debris Mass 

GPR and test pit data indicate waste dqiths across IWS 1 range from approximately five to 16 

fed with an average dq)th of q)proximately 11 fed with an average depth of approximately 

eleven feet. The disposal area covers a surface area of approximately 14,800 square fed (0.33 
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acres). The approximate volume of mixed wastes within IWS 1 is 6,030 cubic yards, which is 

approximately 9,045 tons of waste. 

3,5,3 IWS 2 

3,5,3.1 Results of Geophysical and Test Pits Investigations 

Theresults of the geophysical surveys are provided in Append A. Magnetic and GPR surveys 

of IWS 2 mdicate disposal of waste and ferrous material m three distmct locations. These 

geophysicaUy determined disposal Icx̂ ations are shown on Figure 3-7. Ferrous materials are 

present in tworoughly circular-shaped lcx:ations in the southem portion of IWS 2. One of these 

cUsposal locations is Icx̂ ated on the westem side of the access road which crosses IWS 2. This 

disposal location is the area historicaUy referred to as IWS 2 by Parker and Son, Vermont ABC 

reports, and ERT rqx)rts. The second disposal location (Disposal Area 2) is located on the 

eastem side of the access road and has previously been referred to by Mr. Parker as the EHV 

Weidmann cUsposal area. This disposal location is comprised of industrial waste consisting of 

cardboard fUter media and 55-gaUon dmms filled with a soUd resin. The third Icx^on is also 

legated east of the access road and immediately north of Disposal Area 2 and coincides with the 

location which yielded the greatest soU vqx)r readmg during the soU vqx)r survey. This 

Icx̂ ation qjpears as an area of GPR signal attenuation with few metal targds. Disposal Area 3 

has only been identified by the soU vapor and geophysical surveys but has not been confirmed 

with soil/waste sampling. 

Two test pits (P905 and P906) were completed within the first identified area, m the westem 

portion of the disposal area (IWS 2), as shown on Figure 3-7. These test pits ranged m depth 

from 5.6 to 9.0 fed. Industrial waste fiU consistmg of brown to black, fine to coarse sand, with 

Utde sUt, trace gravel, and m^al wue, cmshed buckets, metal turnings, wcx)d, and cmshed 

dmms were encountered to dq)ths of 3.5 to 7.5 fed. No mtad dmms were observed. 

AdcUtionaUy, ERT completed ninetest pits m the unmediate viciiuty of this disposal area. These 
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test pits encountered similar wastes to depths of eight feet. Five of these test pits crossed the 

perimeter of the cUsposal area. The ERT-determined waste Unuts (ERT, 1987), although not 

surveyed and only shown on a skdch plan, generaUy confirm the geophysicaUy determined waste 

Umits. A test trench (TT2-1) was also completed unmediately northwest of test pit P906 to 

confirm the GPR mferred waste Umit. This test trench was sunply a northwest-trendmg, three 

foot deep extension of P906. The boundary of the waste mass was encountered where precUcted 

by the GPR results. Test boring B129 was completed through the main disposal area. The 

boring encountered six fed of industrial waste consisting of brown to black, mecUum to fine 

sand, with metal turnings. 

Test pits were not completed within the second or third identified potential disposal areas. 

However, erosion and slumping of the waste mass in the Disposal Area 2 exposed numerous 

dmms fiUed with fiber disks and soUd resins. ERT completed test pits in this area in 1986 and 

encountered similar materials. The dqith of the waste is interpreted to be on the order of e i  ̂  

fed. Test boring B106 was completed within Disposal Area 2 and encountered waste to a depth 

of six fed. 

3.5.3.2 Volume of Dd)ris Mass 

The surface areas of the three identified potential waste areas were calculated to be 

q)proximately 3,500 square fed, 3,800 square fed and 4(X) square feet, respectively. The 

respective waste volumes are estimated at 1,040 cubic yards, 844 cubic yards, and 118 cubic 

yards. These volumes correspond to 1,555 tons, 1,266 tons, and 178 tons of waste, soU, and 

metal debris. 
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3,5,4 IWS 3 

3,5.4.1 Results of Geophysical and Test Pits Investigations 

GPR and magnetic survey results incUcate the existence of three waste cUsposal areas q IWS 3, 

as shown on Figure 3-8. The majority of waste, is apparendy located in the westem portion of 

the IWS 3. GPR and magnetic surveys identified ferrous material in the northwestem and 

southwestem comers of IWS 3. Metal turnings and scrqi metal were observed at the ground 

surface across the northwestem portion of IWS 3. The areal limit of the surficial waste 

coincides with a large area of GPR signal attenuation and distorfoed soU. 

Test pits P901, P902, and P904, and test boring B128 were completed within the disposal area 

m the northwestem comer of IWS 3 (Figure 3-8). The test pits ranged m depth to six fed. T& 

test boring was completed to a depth of 56 fe^. Boring B128 and test pits P901 and P9QI2 

encountered between 4.8 and 8.5 fed of mdustrial waste consistmg of brown to black sUty fine 

sand, to coarse to fine sand with gravel and metal cuttings, wood, plastic, and a cmshed and 

empty dmm (P902). Four attempts to driU B128 were aborted in the inunediate viciruty of BI28 

due to refusal. Test pit 904 encountered an empty cmshed dmm in the northeastem comer of 

the pit, but orUy natural soUs and no incUcation of fiU material. No intact dmms were 

encountered m any of the test pits conducted. Test trench TT3-4 was completed m a 

southwesterly direction from B128 to confirm the geophysicaUy determined waste Umits. In 

general, the trench data supported the geophysical interpretation. 

TT3-1 was complded m the area of IWS 3, where geophysical data mdicated ferrous materials. 

The test trench encountered 1.5 fed of granular fiU consisting of gray-brown sUty sand with mst 

staining in the northern portion of the trench. The transition from granular fiU to natural soils 

coincided with the GPR mferred linut of cUsturbed soU. 
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Test pit P903 was near the southwestem comer of IWS 3 where GPR data incUcated the presence 

of cUsturbed soU and potential ferrous material. The test pit extended to a depth of 4.2 feet and 

encountered granular fiU consisting of brown to gray sUty very fine sand. A two-mch thick iron 

oxide stained zone was observed at a depth of 2.6 feet. The pit was terminated m natural soU. 

This comer of IWS 3 is roughly circular in shq)e and is interpreted to have been a Uquid 

disposal area. HNu screening of the soils incUcate the presence of volatUe orgaruc compounds 

in the fiU material (see Appendix D). 

Test trench TT-2 was completed m an area m the center of IWS 3 incUcated as free of waste 

materials based on geophysical data. The trench extended to a depth of 5.8 fed and encountered 

natural Proximal glacial lacustrine sediments to a clq)th of 4.5 fed. The trench was terminated 

in Distal lacustrine sediments. 

TT3-3 was completed in an area identified as a potential disposal area by the VDEC on historic^ 

aerial photogrq)hs. The trench was terminated at a depth of 8.8 fed. The trench encountered 

4.5 fed of misceUaneous granular fiU underlain by 3.5 fe^ of waste. The granular fiU consisted 

of brown very fine sand with Uttle to trace sUt. The waste consisted of black organic sUt thinly 

mterbedded with sUty clay. This unit exhibited elevated HNu readmgs. This area is strikingly 

delineated at the ground surface by a dense growth of horsetails. The trench was terminated in 

natural soUs. 

Test trench TT3-5 was completed along the eastem boundary of IWS 3 to mvestigate a location 

where a high soU vqx)r reading was obtained during the soU vapor survey. The trench extended 

to a depth of 6.5 fed and encountered only natural soils with no elevated HNu readmgs. 

Test pU data and test boring data from borings BlOl, B102, B103, and B128 mdicate IWS 3 is 

immediately underlain by Proximal glacial lacustrine dq)osits which thin in an easterly direction. 
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3.5.4.2 Volume of Debris Mass 

Three distinct waste disposal locations have been identified at IWS 3. The largest location is 

located in the northwestem comer of IWS 3 and is roughly triangular in shq)e with an 

interpreted average thickness of 13 fed. This location covers a surface area of approximately 

6,000 square feet and contains a waste volume of approximately 1,292 cubic yards. 

0 . 5	 X 155 f t . X 50 f t . x 9 f t . X ^ y ^ , = 1,292 yd^ 
27 f t ^ 

This correlates to q)proximately 1,938 tons of waste. 

1,292 yd^ ^ i ^ J _ t 2 5 s 
yd^ 

The second waste disposal legation is in the southwestem comer of the area and covers an area 

of approximately 961 square fed. The volume of waste within this location was estimated first 

by mterpreting the cliqx)sal area as one-half of a sphere with a radius of 17.5 fed. This 

calculation yielded an estimated volume of 24 cubic yards. 
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4 / 3 71 r2 X 0 .5 = 4 / 3 X 3 .14 X (17 ,5 f t ) 2 X 0 ,5 X •*• ^ ^ = 24 yd^ 
27 f t^ 

The second volume calculation assumed the waste mass was approximately cyUndrical in shq)e 

with a racUus of 17.5 fed and a thickness (height) of 3 ft. This calculation yielded an estimated 

volume of 107 cubic yards. 

7t x^ h = 3 .14 X (17 .5 f t ) 2 X 3 . 0 f t X •'• y ^ , = 107yd^ 
27 f t ' 

y^ ly ing a conversion factor of 1.5 tons per cubic yard incUcates thq this disposal area likely 

contains between 36 and 156 tons of waste. 

The third waste disposal location is unmediately north of the IWS 3 entrance gate. This disposal 

location is nearly circular in shq)e with a ractius of 10 ft. and an interpreted thickness of 8 fed. 

The volume of waste within this area was estimated by interpreting the waste mass as 

cylindrical. The waste mass calculation yielded an estunate of the volume of waste of 93 cubic 

yards. 

n r 2 A = 3 .14 X (10 f t ) 2 X 8 f t X ^ -^^^ = 93ycf3 
27 f t ' 

Applymg a conversion factor of 1.5 tons per cubic yard incUcates thq this disposal area contains 

approximately 140 tons of waste. 
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3.6	 PHYSICAL CHARACTERIZATION OF NATURAL SOILS AND WASTE MATRICES 

IN THE STUDY AREA 

The physical characteristics of soU samples from borings and test pits were determined by 

completing grain size analyses on a sd of representative samples from different geograpidc and 

geologic locations in the Study Area. Based on the grain size analyses and geologic 

interpretations, composite soU samples were selected and analyzed for bulk dry density, total 

porosity, and effective (drainable) porosity. The result of these analyses are presented in Table 

3-1. Total organic cartxm was analyzed on selected samples and these data are summarized m 

Table 3-2. The raw results of the grain size analyses and physical testmg are presented in 

Appendix F. 

Composite sample Group 1 was comprised of selected borehole soU samples taken from the 

Proximal within the Study Area. Additional downhole samples of Proximal are given in the 

Table 3-1. Composite sample Group 2 was comprised of soU from the Distal taken from test 

pits near IWS 1. Borehole samples of Distal from Phase lA were subnutted to the laboratory 

for analysis; however, due to a laboratory error, most of these samples were not processed. One 

adcUtional Distal sample from the unsaturated zone m B137 was tested during Phase IB. 

Bulk dry density results fiom the physical testmg indicate thq the Distal is significandy denser 

than the I^ximal. Measurements of the buUc dry density of reconq)acted composite soU 

samples, originating from test pits or test borings, ranged from 1.56 gm/cxo? for soU (Proximal) 

m die upper 12 feet at IWS 2 to 1.73 gm/cm^ for soU (Distal) m die upper 12 fed q IWS 1. 

Total porosity values for Proximal ranged from 0.35 in the upper 12 feet of soU q IWS 3 to 

0.41 m the upper 12 fed of soU at IWS 2, The mean porosity of Proximal sediments is 

approximately 0.37 (Table 3-3). The mean porosity of Distal sediments material is 

approximately 0,35. 
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Effective porosity measurements, which are approximately equal to specific yield, were 

determined m the lab for the composite samples and are summarized in Table 3-1. The mean 

effective porosity of the Proximal is approximately 0.048, whUe the mean effective porosity of 

the Distal is approximately 0.028. The specific yield of the Proximal, as calculated from a 

pump test, was 0.040 with confidence limits of 0.024 and 0,056. The laboratory data compare 

reasonably weU with the pump test data as shown below: 

Given the sUt ccmtent of the soils analyzed, it is not unusual to expect the observed differences 

m porosity and effective porosity (specific yield). The mdhcxlology used to reproduce field 

density is a dUigent and scientilfic effort to achieve field conditions (undisturbed). The effect of 

density on specific yield was demonstrated with groups 3A and 3B, which incUcates a 42% 

decrease in specific yield (from 6.1 to 3.5, for a 4% increase in dry density). Additional 

discussion of physical characteristics is included in Section 5, 
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3,7 HYDROGEOLOGY 

This section describes the hydrogeology of the Study Area, derived from geologic 

interpretations, water level measurements, and pumping test analyses. This information is 

fundamental m understanding the flow of contaminants and remedial altematives available. 

The natural groundwater flow in the Study Area is controUed primarily by the site geology and 

topography. Other natural factors thq mfluence the hydrology of the site are precipitation, 

evqx>transpiration and Passumpsic River stage fluctuations. 

3.7.1 Geologic Considerations 

The surface and groundwater flow pattems (hydrology and geohydrology) in and around the 

LandfiU are affected by various geologic formations and features. Figure 3-9 shows h 

concq)tual model of the IWS 2 Area pumping test location, based on the geologic cross sections. 

Some of the thickest overburd^i sediment occurs over an area where bedrock is the deepest. 

The overburden portion of the aqpiifer, therefore, does nĉ t have a uniform thickness. The 

unnamed stream shown in Figure 3-9 egresses some of the general flow of the shaUow 

groundwater. The flow of shaUow groundwater tends to minuc the ground surface topography, 

and generaUy flows south southwest. 

In contrast, the flow of groundwater closer to the bedrock surftice flows west. Figure 3-9 shows 

the bedrock surface topogrq)hy is completely different from the ground surface topography, but 

that it slopes geaeraUy west in agreement with the groundwater flow data. The flow of water 

within the fractnxed bedrock aquifer is also significandy controUed by the orientation of fractures 

and where themain area of fracturing occurs. These areas are also shown m Figure 3-9. 

The effects of distal and proximal sediments within the overburden portion of the aquifer, as 

shown m the geologic cross-sections, are also important, because distal layers frequendy act as 

D R A F T 

ESE 



REMEDL\L INVESTIGATION Revision: 1 
PARKER LANDFILL PROJECT Date: 05-02-94 

Page: 3-32 

confining layers. Each of the geologic cross-sections (Plates F-L) depicts water levels measured 

on 8/25/93 at the different depths within the aquifer. Water levels are affected by the 

occurrences of less permeable secUments because water caimot percolate down as easUy. As 

discussed in Section 3.8, during the pumping test these less permeable layers play a significant 

part in defining the aquifer for the overburden (142 pumped weU) test and the bedrock (204B) 

test. 

In order to better understand the flow of groundwater, the water level measurements have been 

presented as three different zones, dq)endent on depth and geology. These three zones are 

rq)resented in the cross-sections by different water level elevations designated as shaUow, 

mecUum or deep (denoted by the different line types). 

The shaUow weU screens along die eastem edge of die SWDA (B114A, B115A, B117A, MWIO, 

B117A, B133 and B139A) and at IWS 2 (MW13, B105I, B106A, B108A, B108I, ERTt, 

B134A, B134B, and B135A) are scremed m Upper Proximal above the Distal. The deep weU 

sets CB114B, B115B, B117B, B104, B107) are screened m Lower Proximal, regoUth, and upper 

bedrock material. B106B is screened partiaUy in the U f ^  r Proximal and partiaUy in the Distal 

on top of bedrock. B108B and B135B are scremed on the top of bedrock within the lower 

portion of the Distal. 

The saturated portions of the major soU and rock units within the Study Area can be grouped 

into three primary hydrogeologic units: the U i ^  r Proximal, the Lower Proximal and Fractured 

Bechock. Over most of the site the Lower Proximal and Fractored Bedrock are separated from 

the Upper Proximal by the Distal, which is a semi-confining urut The transmissivity of the 

Lower Proximal is ^proximately two orders of magrutude greater than the transmissivity of the 

Fractured Bedroek, and the Upper Proximal is very Unuted in areal extent. Therefore, in terms 

of groundwater flow volume, the Lower Proximal is the princq)al water-bearing unit m the Study 

Area. 
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3,7,2 HydrauUc Conductivity 

The natural rate at which groundwater can travel through a water bearing formation is a function 

of hydrauUc conductivity, the hydrauUc gradient, and the effective porosity of the formation. 

During Phase lA, hycbauUc conductivity (permeabiUty) tests were attempted in 63 monitoring 

wells, 3 observation wells, and 11 piezometers. PermeabiUty testing was hot feasible in 3 of 

the 66 wells (ERTl, G118A, and HBIS) due to bends or constrictions in the weU casing which 

prohibited pump and slug entry into the screened interval. During the Phase IB fleld 

investigation, an adcUtional 17 morutoring wells and one piezometer were successfuUy tested 

using constant flow and slug test methcxls. Data coUected during hydrauUc conchictivity testing 

are presented in Appendix I. 

3.7.2.1 Horizontal HydrauUc Conductivity 

The horizonal hychauUc conductivity values are presrated m Table 3-4. HydrauUc conductivity 

testing results for near-LandfiU wells are also presented in Table 3-5, categorized according to 

the overburden geologic unit in which the weU screen is located. Table 3-5 also shows the 

geometric means for each overburdra unit. The results of constant flow tests are presented m 

Table 3-6, Results of hydraulic conductivity testing m wells m Other Area wells are 

summarized in Table 3-7 and 3-8. 

At Icx^ations where more than one test was performed, the result from whq was considered the 

more appropriate test, as discussed below, was used for statistical purposes. For example, the 

data from a constant flow test was considered to be more reliable than data from either of the 

slug test methods, as it is a smaU scale pump test; a pump test stresses a larger portion of the 

aquifer than a sliig test. A slug test displaces water from a relatively smaU zone surrounding 

the weU screen. In shaUow bridging wells, the rismg head test was considered to be more 

reliable than the falUng head test because the upper portion of the screen is Icx^ted in the 

unsaturated zone. Under these conditions, a "slug" of added pressure may cause water to rise 
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in the casing and cUscharge to the unsaturated zone rather than inducing a significant pressure 

change in the saturated interval of the screen. The results of the hydrauUc conductivity testing 

are summarized below: 

•	 The horizontal hydrauUc conductivity of the Upper Proximal in the vicuuty of the 

LandfUl ranges from 3.6x10-' cm/sec (B107) to 3.8x10^ cm/sec (MWIO), widi 

a geometric mean of 2.3x10^ cm/sec. These values faU within the published 

range for sUty sands and the lower range for clean sands (see Figure 3-10). 

•	 The horizontal hydraulic conductivity of the Distal in the vicinity of the LandfiU 

ranges from 1.1x10"' cm/sec (B103A) to 1.7x10* cm/sec (B103B), widi a 

geomdric mean of 9.7x10^* cm/sec. The Distal is saturated orUy north of IWS 

2 and east of the SWDA. These values faU within the pubUshed range for sUty 

sands and the lower range for clean sands (see Figiue 3-10). 

•	 In the viciruty of the LandfiU, the U f ^  r Proximal exhibits a mean horizontal 

hydrauUc conductivity thq is approximately 80 times greater than thq of the 

Distal. 

n The horizontal hydraulic conductivity of the Lower Proximal in the viciiuty of the 

LandfiU ranges from S.lxlO* cm/sec (B137B) to 7.1x10^ cm/sec (BlllR), widi 

a geomdric mean of 8.1x10^ cm/sec. These values faU within the published 

range for sUty sands and the lower range for clean sands (see Figure 3-10). 

n The aquifer material beyond the immediate viciruty of the LandfiU (west of Bl 10 

and south of B107) is comprised of sUghdy higher permeabiUty Proximal 

sedunents. The hydrauUc conductivity of the Proximal sediments outside of the 

LandfUl area range from 1.3x10* cm/sec (MW4A) to 3.4x10-' cm/sec (HB6), 

D R A F T 



REMEDIAL INVESTIGATION Revision: 1 
PARKER LANDFILL PROJECT Date: 05-02-94 

Page: 3-35 

with a mean of 3.7x10^ cm/sec. These values faU within the pubUshed range for 

sUty sands and the lower range for clean sands (see Figure 3-10). 

In general, the hydrauUc conductivity within the Lower Proximal tends to 

increase with dq)th, and with distance from the LandfiU toward the south and 

west (Tables 3-7 and 3-8). Those wells with hydrauUc conchictivity values greater 

than 10 ' cm/sec were typicaUy measured in intermediate screens, top of the 

bedrock screms, or greater than q)proxiniately 1,500 fed south and west of the 

LandfiU. 

A falling-head hydrauUc conductivity test was conducted in B314, of the three 

1-mch piezomders (B312, B313, and B314) located widun die bed of die 

Passumpsic River. A pressure transduce: was used to record recovery. T  ̂  

calculated hydrauUc conductivity for piezomqer B314 is 2.2x10' cm/sec. The 

fact that there was no measurable vertical hydrauUc gradient bdween the 

Passumpsic and the underiying groundwater in this area is consistent with this 

relatively high stream bed hydraulic conductivity. 

3.7.2.2 Vertical HydrauUc Conductivity 

There q)pears to be only a smaU difference between the vertical and horizontal 

hydrauUc conductivities within the Proximal dqx>sits, as measured near the 

Curran residence, using constant flow test data coUected at B127B and B127C 

chiring Phase lA. Constant flow tests were conducted at these weUs with a 

pressure transducer measuring drawdown in each weU during both tests. Vertical 

hydraulic conductivity was computed with equations formulated by Hantush 

(1964). Usmg a horizontal to vertical permeabUity ratio of 1.0, and permeabUity 

values given in Table 3-4, model results matohed the field-measured chawdown. 
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It is also worth noting that downward vertical hydrauUc gracUent exist between 

the overburden and bechock at this location. 

D Based on field observations of horizontal stmcture and clay laminations 

characterizing the Distal, the vertical hycbauUc conchictivity of the Distal appears 

to be 45 times less than the horizontal hydrauUc conductivity (approximately 1.5 

orders of magrutude). Close inspection of the Distal strata located in the e}qx)sed 

excavation (cut) along the southwestem edge of the SWDA revealed extensive 

horizontal clay huninae and a high sUt contem as revealed by the grain size 

analyses in Table 3-1. Based on field observations of the dqx)sits in the cut, the 

Distal sediments are cohesive and remain satorated for several days foUowing 

precipitation events. In comparison, Proximal dq)osits in the waU appear weU 

sorted and sandy with Utde to no smaU scale horizontal stractore. 

Two methcxls were used to evaluate the vertical hydrauUc conchictivity of the Distal: open 

borehole falling head tests and computed vertical hydrauUc conchictivity based on the observed 

bedding stmcture of the Distal. 

ESE conducted open-borehole falling head tests within both uruts to attempt to quantify the 

vertical hydrauUc conductivity. The test consisted of placing a large hydrauUc head on the cased 

borehole during drilling. The casing was driven to the desired depth, then washed out and fiUed 

with water to the ground surface. A transducer was used to measure the drop of water level 

within the casmg. The modified percolation test data are presented m Table 3-9. In general, 

results were inconclusive. 

The second mdhod of vertical hydrauUc conductivity evaluation was based on the Uthology of 

the Distal and the horizontal hydrauUc conductivities determined from slug tests. As discussed 

above, the vertical hydrauUc conductivity of the Distal is expected to be much lower than the 

horizontal value due to the observed bedding stmctore, such as clay laminae, which are readUy 
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observed m the deposits exposed west of B113. Horizontal hydrauUc conductivities typicaUy 

exceed vertical hydrauUc conductivities by factors of at least 10 to 100 m stratified deposits. 

Furthermore, the measured vertical hydrauUc gradients in this area, shown m Table 3-10, 

support this, with differences in piezometric head between shaUow and deq) wells along the 

eastem edge of die SWDA rangmg from 14 fed at MW10/BI04 to 37 fed at B114A/B114B. 

Differences in piezometric head between shaUow and deq) wells in the IWS 2 area range from 

zero at B106A/B106B to 32 fed q B108A/B108B, located approxunately 100 feet west of B106. 

The Distal at B106 is only 9 fed thic^, and the screen q G106B bridges Distal and Proximal, 

as the Distal terminates on the bedrock q this location. 

The vertical hydrauUc conductivity of the Distal was estimated using the formula of Domeruco 

& Schwartz (Domenico & Schwartz, 1990; Bear, 1979). 

Kv = effective vertical hydrauUc conductivity of the entire interbedded sequence 

bi = thickness of each bed within the mterbedded sequence 

K; = hydrauUc conchictivity of bed within the interbedded sequence 

In contrast, the formula for effec^ve horizontal hydrauUc conductivity of a stratified dqx)sit is: 
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where, Kh is the effective horizontal permeabiUty of the entire interbedded sequence and the 

other terms are as defined above. 

Figure 3-11 is a representative 6-inch cross-section of the Distal determined from field 

observation of a sample taken from an exposed pit. Incorporating this stratigraphy m the above 

formulas gives: 

^ e z c d i aca l ~ u w . , 
/ *- 'clay\ ^ (__SiL£) + / *^aaiLd\ 

Kclay ' - s i l t ^sand 

_ ^ e l a y ^ c l a y * " a i l t ^ a l l t * " a a n d ^aand 
K, •hor d iaca l 

• 'd iatal 

A rq)resentative model of the 6-inch Distal is comprised of the foUowing laminae thicknesses 

and hydrauUc conductivities: 

Stratigraphic Unit i bi (cm) Ki (cm/sec) 

clay 3.0 5x10^ 

sUt 6.5 1x10* 

sand 5.5 2.5x10* 

Kt. (mean horizontal permeabUity of Distal from slug tests) 9.7x10* 

K, 2.2x10* 

IVKv 45 
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Smce the horizontal hychauUc conductivity of the Distal (mean = 9.7x10* cm/sec,) is primarily 

associated with the higher-permeabiUty sand layers (laminae), the hydrauUc conductivity of the 

sand unit was back-calculated from the above equation with K,, set equal to the measured value 

of 9,7x10* cm/sec. The sUt and clay huninae have negUgible effect. The permeabiUties of the 

clay and sUt units were estimated from (1) Uteratore values for these soU types (Freeze and 

Cherry, 1979; Bear, 1979; Domenico and Schwarz, 1990), usmg mecUan to high-end values, 

and (2) typical minimum relative differences in permeabiUties for clays, sUts, and sands. 

3.7.2.3 Bedrock HydrauUc Conductivity 

The hydrauUc ccmductivity of relatively competent bedrock was measured using Packer tests at 

12 locations in the Study Area and within the cased and uncased portions of two former drinking 

water wells (B120E, Riverside School and B127D, Curran Residmce). The nature of packer 

testing requires thq the bedrock be relatively competrat such thq the inflatable mbber packers 

can seal off the borehole without being punctured or lodged in the corehole due to sluffing of 

bedrock from ftadures. Due to the logistical problems involved with perfomung a packer test 

and installing a weU m weathered or fractured bedroc;k, ESE was not able to test the hydrauUc 

conductivity of the weathered/fractured portions of die bedrock. Accordingly, the results of die 

packer tests cannot be exclusively used to predict the hydrauUc conductivity of the fracture zone, 

but may rather rq)resent an av^iage of the overaU hydrauUc conductivity of the entue bedrock 

matrix. The results of the packer testmg from Phases lA and IB are presented in Table 3-11. 

At B136C and B139C, constant flow tests were performed on sections of bedrock through 

unscreened and screoied boreholes, respectively. The hycbauUc conductivity of the bedrock q 

B139C, screered from three to 25 fed below the bedrock surface, appears to be extremely high 

(8x10' cm/sec) and compares with the value calculated from the packer test at B115, on the 

order of 0.01 cm/sec. Results of the packer test from B139C were two orders of magnitude 

lower. The difference between the packer and constant flow test results at B139C may be 

associated widi die larger test mterval for die constant flow test (97.2 to 122.2 fed below grade) 
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compared to the packer test (109.0 to 122.8 feet below grade). A higher degree of fracturing 

may have been encountered in the constant flow test interval. 

The results of bedrock hydrauUc conductivity testing across the entire Stody Area suggest that 

the hydrauUc conductivity of the competent portion of the bedrock is on the order of 

q)proximately 1x10* cm/sec. Excq)tions to this occurred at B1I5 and B139 where a highly 

weathered and fradured bedrock was encountered. 

3.7.3 Groundwater Flow 

Groundwater in an overburden acjuifer flows through a porous mecUum comprised of soU grains 

contairung voids which are compldely fiUed with water (i.e., saturated). The combined effect 

of elevation and pressure at any point in the aquifer defines the piraometric head at that poinf, 

and the direction of groundwater movement in isotropic materials can be determined from 

differences in the piezometric head (water level), between monitoring wells. The horizontal 

hydrauUc gracUent between two points is defined as the difference m head between the two points 

cUvided by the distance between the two points. Accordingly, groundwater flows in the direction 

of lower piraometric head at a rate dq>endant upon the hydrauUc gradient, effective porosity, 

and the hydrauUc conductivity of the aquifer material. 

Monitoring weU water level measurements, equal to the piezometric head in the aquifer, were 

recorded on a monthly basis during Phase lA between May 30 and November 11, 1991, 

AdcUtional monthly measurements were recorded during Phase IB between May 27 and 

Sq)tember 10, 1992. Since the first five rounds of water level data from Phase lA were 

coUected prior to installation and development of die last weU, only the last three rounds of 

water level data are complete. Sunilarly, only the last two rounds of data from Phase IB are 

complete. During Post-Screening Investigations, two additional rounds of water level 

measurements were completed on August 25 and September 7, 1993. Water level data are 

presented in Table 3-12. 
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The long term water level measurements presented in Table 3-12 show seasonal variation. 

Because the water levels generaUy never varied by more than 1,5 feet in standard deviation, 

seasonal variation appears not to play a major role. The hydrauUc gracUent on-site is very large 

due to the great reUef of the ground surface and becbtxik surface. These large hydrauUc 

gradients are the Ukely reason thq the groundwater flow direction is not gready affected by 

seasonal water level fluctuations. 

3.7.3.1 Groundwater Flow 

Upper Proxunal 

The Upper Proximal is unconfined. Groundwater enters the Upper Proximal as recharge from 

precipitation, seepage from the unnamed stream, and unsatorated flow q the top of the DistiU. 

Groundwater leaves the Upper Proximal as cUscharge to the uimamed stream, as evapo

transpuation m the wetlands and as underflow q the southwest boundary (IWS 2 Area). In tMs 

area, groundwater underflow from the Upper Proximal enters the Lower Proximal through a 

breach m the Distal (the Esker Delta Dqx)sit). A head differential of up to 25 feet is observed 

between the Upper Proximal and the Lower Proxunal at this lcx:atic)n. 

The shaUow groundwater flow regime Upper Proximal is a function of the thickness and 

orientation of the Distal (leaky confining layer) and is therefore largely isolated from 

groundwater flow q depth through the Lower Proximal. The direction of groundwater flow in 

the shaUow portion of the acjuifer, above the Distal, is generaUy south-southwest toward IWS 2. 

Figure 3-12 presents the shallow weU natural piezometric surface and the ground surface 

topography, with general stream lines. 

Mounding of water in the Upper Proximal portion of the aquifer along the eastem edge of the 

SWDA is accentuated by the contribution of interflow (lateral subsurface flow m the unsaturated 

zone) from the SWDA and the eastem uplands near IWS 3. Observations of SWDA operations 

between AprU and November of 1991 mdicate thq the fiU and cover practices on the SWDA 
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produce a north-south trending ridge which resuUs m easterly, southerly, and sUght westerly 

slopmg to horizontal bedding withm the SWDA. Precipitation thq occurs on the SWDA and 

infiltrates mto the waste mass is, therefore, directed either easterly or southerly from the 

SWDA. During precipitation events, mterflow (resulting from mcUned altematmg beds of soU 

fiU and trash within the SWDA) has the effect of diredmg mfiltration to the east and south, 

mounding groundwater along the eastem edge of the SWDA above the Distal. The additional 

mfUtration, combmed with the low permeabUity of the Distal, likely results m mounding of 

groundwater above the top of the Distal. Although there is a large downward vertical hydrauUc 

gracUent ui this area, the groundwater in this Upper Proximal portion of the aquifer wiU tend to 

move horizontaUy to the south toward IWS 2 through the more permeable Upper Proximal, 

rather than verticaUy downward through the laminated, lower permeabiUty sediments thq 

comprise the Distal. 

In summary, the groundwater flow in the U i ^  r Proximal converges from the northwest (the 

SWDA area) and northeast (the vaUey waU) toward the center of the unit. The nd shaUow 

groundwater flow direction, and observed flow direction in the southwest third of the urut, is 

toward the southwest. 

Lower Proxunal 

The Lower Proximal exists along the eastem perimder of the SWDA and thickens to the south 

and west, becoming the primary overburden aquifer west and southwest of the SWDA. The 

Lower Proximal is generaUy unconfined. However, the potentiomdric surface is above or 

widun die Distal m weUs at IWS 2 and m weUs east of die SWDA (Plates F, G, H, J, K, and 

L). Accordingly, the Lower Proximal has varymg degrees of confinedness. The water table 

drops below the Distal into the Lower Proximal beneath the westem portion of the SWDA due 

to the southerly d&p of the Distal and the Deltaic discussed m Section 3.5. 

Precipitation recharges the Lower Proximal where the Distal is breached by the Esker Delta and 

m the southem third of Stody Area where the Distal is missmg. The Lower Proximal is also 
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recharged by leakage from the Distal, losing reaches of the unnamed stream (as cUscussed in 

more detaU in Section 3,7,5) and groundwater underflow. Groundwater leaves the Lower 

Proximal as discharge to the Passumpsic River, and as groundwater underflow to the regional 

groundwater system. 

On the eastem side of the Study Area where the hydraulic conductivity is low, the Lower 

Proximal is thin, and mnoff from the vaUey waU is high, the hydrauUc gradient is m the range 

of 0.05 to 0.09. Groundwater flow in this area is to the west-northwest, q)proximately 

perpencUcular to the becbock vaUey waU. Under the SWDA, the hydrauUc gradient decreases 

rq)icUy, and groundwater flow toms toward the southwest as the hycbauUc conductivity and 

satorated thickness increase. HydrauUc gracUents in the Lower Proximal bdween the SWDA and 

the Passumpsic River are m the range of 0,001 to 0.(X)2. Figure 3-13 presents the mecUum weU 

natural piezometric surface with general stream lines, 

Fractored Bedrock 

The northeast portion of the fractured bedrock zone, in the area of IWS 3, is senu-confined by 

the Distal, which Ues direcdy above bedrock in this area. Over the remainder of the Study 

Area, the fractored bedrock is overlain by the Lower Proximal. Groundwater enters the fractored 

bedrock as groundwater underflow through becbock and from the Lower Proximal. 

Groundwater exits the fractored becbock as groundwater underflow through bedrock and possibly 

into the Lower Proximal. 

The hydrauUc gracUent in the fractured bedrock, as measured in the IWS 2 Area, is on the order 

of 0.09. The direction of decreasing hydrauUc gradient is west to west-northwest. Because of 

the southwest oiioitation of the fractured becbock zone and anisotropy axis, the groundwater 

flow is not peipoidicular to the hydrauUc gradient contours, but is more toward the southwest, 

foUowmg the fractore zone. Figure 3-14 presents the bedrock natural piezometric surface with 

general stream lines. Wells (both bedrock and deep overburden wells) shown on Figure 3-14 
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were used to develop the figure. Deep weUs were used in areas where a defiiute confining layer 

exists above the bedrock (i.e., Distal). 

3.7.3.2 Natoral Vertical GracUent 

The natural vertical gradient was calculated from weU clusters using differences m head and 

vertical distance between weU screens between the mecUum and deq) wells. The vertical 

gradient is rqiresented on aU of the geologic cross-sections by the water levels shown for each 

screened interval (shaUow, mecUum and deq)). 

The vertical gracUent between the mecUum and deq) wells is shown in plan view in Figure 3-15. 

As shown, water flows downward, particulariy m the IWS 2 area, where there is a natoral 

groundwater sink. Water is also shown to then discharge verticaUy upwards nearer tlfe 

Passumpsic River, which is hydrologicaUy reasonable. 

3.7.3.3 Summary of Regional Groundwater Flow 

The Lower Proximal east of the SWDA becomes the sole aquifer south and west of the SWDA 

as the Distal pmches out to the south and becomes unsaturated to the north and west. This 

aquifer is in gcxxl hydrauUc cormection with the regoUth and i q ^  r portion of the bedrock, and 

top of rock groundwater morutoring wdls, as suggested by the fractured natore of the upper 

becbock and analytical data obtained from bedrock. 

As shown cm Figure 3-13, flow is generaUy westerly with a relatively large hydrauUc gracUent 

as far west as tbe 693 piezometric head contour. The gradient then flattras, with an increase 

in the aquifer permeabiUty (Table 3-7), and flow direction becomes southwest to south as the 

velocity field aUgns with the flow direction of the Passumpsic River. The groundwater hydrauUc 

gradient flattens due to recharge from surface water q the VaU Dam. The water level recorded 

in the Passumpsic River above the VaU Dam comcides with the elevations in a large majority 
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of the weUs located throughout the low lymg area northeast of the VaU Dam. In summary, the 

piezometric head within the aquifer in the area between B201 and the Dam is relatively constant 

due to the strong hydrauUc connection between the Passumpsic River and the aquifer, creatuig 

a flat water table m this area. 

3.7.4 Groundwater-Surface Water Relationshq) 

Falling head tests were performed on each of the eleven piezometers (refer to Figure 2-19 for 

lcx:ations) located in the unnamed stream. The computed permeabiUty of the stream sediments, 

presented m Table 3-13, ranged from 6.3x10* cm/sec to 1.3x10* cm/sec. The geometric mean 

value for the stream sediments was 1.5x10^ cm/sec. Water level data from the piezometers is 

presented in Table 3-12. Vertical hydrauUc gradients observed in die piezomders are presented 

m Table 3-14 for seven dates beginning m late June and ending m eariy November. 

A negative gradient m Table 3-14 mdicates thq the water level elevation mside the piezometer, 

which effectively measures groundwater piezometric head below the stream bed, is less than the 

water level (head) m the stream, resulting m a nd loss of water from the stream (a "losmg" 

reach of stream). Conversely, a positive gracUent indicates there is a nd addition of water to 

the stream via groundwater discharge (a "gaining" reach of stream). The unnamed stream 

exhibited a negative gracUent near the northem extent of the LandfiU, and alternated between 

losing and gaining stretehes south through the IWS 2 area. As shown in Table 3-14, 

piezometers 305 and 309 mdicate thq these stretehes of the stream alternate between gaming and 

losmg over time. Stretehes of the stream near 307 and 310 were dry during a majority of the 

summer, whUe stretehes near 308 and 311 were consistendy losmg. 

The surface watex nearest the LandfiU includes the unnamed stream, lily Pond, and the 

Passumpsic River. The elevation of surface water measured m lily Pond was surveyed to be 

805.10 feet on 11/10/93. This water elevation falls within the natural progression of shaUow 

water level elevation for groundwater m the Stody Area. This mcUcates thq groundwater 
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probably flows from LUy Pond under LUy Pond Road to feed the unnamed stream. The 

unnamed stream then courses through the site to the Passumpsic River as shown in Plate R. 

The groundwater-surface water mteraction on-site, disregarding bank seepage from the landfiU, 

is best characterized m Phite R by the stream piezometers instaUed throughout the length of the 

unnamed stream. Vertical flow direc:tion is shown by up and down arrows for various 

measurement times before and during the pumping tests. Many stream piezometers could not 

be used at times because of a dry stream (surface water is necessary to obtain the vertical flow 

direction). However, precipitation cxx;urred during the pumping tests (discussed in Section 3.8), 

so vertical direction of flow was obtained at that time. 

Plate R shows thq some piezometers, such as PZ-306 and PZ-303, showed a consistendy losing 

stream (water flowing from the stream into the shaUow aquifer), whereas just downstream, PZ

302 shows a mosdy gaining stream. f 

Whether the unnamed stream is gairung or losing relative to the groundwater dqiends generaUy 

on topography (the location of the shaUow groundwater surface). At PZ-306, the shaUow 

groundwater is closer to the surface, than at PZ-311 where flow shows a consistendy losing 

stream. In stiU other cases, the direction of vertical flow was more sensitive to variations in 

grounchvater/surface water levels, and showed some variaticm (PZ-304, PZ-309). 

A more detaUed measurement program of stream piezometer PZ-306 was performed during the 

pumping tests, as shown in Figures 3-10, 3-17 and 3-18. These figures show the detaUed effects 

of precipitaticm on surface and groundwater. Figure 3-16 for the 142 test shows a record at PZ

306 during a period with no precipitation, when the stream is gaining. Figures 3-17 and 3-18 

show that during.precipitation, a short term reversal m vertical flow occurs. This incUcates that 

during a rain event the steam becomes a losmg at PZ-306, whUe the aquifer is recharged with 

the surplus head in the stream, due to precipitation. 
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The surface water and shaUow groundwater travel in the same general direction across the site 

in the viciiuty of the unnamed stream. Surface water flows into and out of the ground depending 

on the reach of the unnamed stream (topography), and depending on precipitation. The unnamed 

stream then discharges mto the Passumpsic River just after PZ-301, where water is generaUy 

recharging the aquifer (Plate R). 

In summary, subsurface mterflow of pore water, associated with precipitation and mnoff from 

the SWDA and precipitation mnoff from the eastem Mghlands, has an q)preciable impact on the 

water levels observed in the piezometers and the stream. Runoff and lateral movement of 

moistore in the unsatorated zone, from the steep sides of the eastem embankment of the 

uimamed stream, and from the SWDA, are the primary contributors to stream and groundwater 

levels. Consequendy, labeling portions of the unnamed stream as losmg or gaining can be 

misleading. The gaining and losing concUtion of the stream at any point in tune is highfy 

dq)endant upon the precq)itation CKCurring before and during times that water level data are 

recorded. Given the variable nature of the stream and the limited amount of water that occupies 

its charmel, it is unlikely thq the unnamed stream has a significant influence on the groundwater 

in the vicuuty of the SWDA. 

Based on a slug test of piezometer B314, the permeabUity of river bed sedunents m the 

Passumpsic River is at least lcx:aUy, similar in magnitode to the underlying aquifer. The 

permeabiUty of 0.02 cm/sec measured m piezometer B314 is characteristic of the Proximal unit 

west and south of the LandfiU. In adcUtion, water level measurements from the piezometers 

indicate a complete hydrauUc cormection between the stream and the Aquifer, as there was no 

head cUfference bdween river and groundwater elevations during the first two measurements 

(6/25 and 7/28>of the 1992 field season, as shown m Table 3-14. The sUght upward gradient 

observed withhi the river bed on the Sq)tember 10 round suggests that the groundwater 

recharges the stream at this lcx:ation, possibly as a function of seasonaUy lower fiow in the river. 
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3,8 PUMPING TESTS 

The Stody Area hydrogeology, conceptualized m Figure 3-9, was further analyzed during two 

constant fiow pumping tests. The geologic cross-sections show that there are generaUy two main 

aquifers beneath the IWS 2 area. The bedrock aquifer, which mcludes a regoUth zone lymg 

above the fractured bechock, is effectively sealed by a Distal confining layer (the degree of 

confinecfaiess decreases away from the IWS 2 area). The becbxx;k aquifer pumping test utilized 

204B as the pumping weU (bedrock pumping test). The remainder of the sediments to the 

shaUow water table were tested usmg 142 as the pumpmg weU (overburden pumping test). 

The 142 pumpmg test was perfonmed from August 25 to 27, 1993 (a 48 hour test), and die 204B 

test was performed twice, from August 31 to Sq)tember 2 and from Sq)tember 7 to 10 (a 72 

hour test). Only the data from the second 204B test was analyzed for aquifer param^ers. 

3.8.1 Pumpmg Test Procedure 

Each pumpmg test consisted of a pumpmg weU (142 or 204B) pumped at a constant discharge 

rate for 48 and 72 hours, respectively. Measurements of the resulting change in water levels 

in surrounding monitor wells and piezometers were measured. 

Prior to conducting the two 72 hour pump tests, a series of smaUer duration stq)-pumping (pUot) 

tests were conducted on the mtended overburden and bedrock pumpmg wells. A stq)-pumpmg 

test is a continuous test during which the pumping rate is deUberately and mcrementaUy changed 

(stepped). The purpose of conchictmg the pUot tests was to predetermine the optimal pumpmg 

rates for the twc^ 72 hour tests. Data obtained during the pUot tests was also used to select the 

appropriate pumps and water treatment equipment needed for the actual 72 hour tests. 

FoUowing it's development, a stq) pumping test was conducted on the intended overburden 

pumpmg weU (B142). A submersible pump with a maximum ou^ut of q)proximately 30 gaUons 
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per minute (gpm) was temporarily mstaUed near the bottom of the weU. After measuring the 

initial static water level m the pumpmg weU and in several adjacent overburden and bedrock 

weUs, pumpmg was iiutiated at 20 gpm. After monitoring the drawdown m the pumping weU 

and in the adjacent wells for q)proxiniately 2 hours the pumping rate was increased to 

q)proximately 30 gpm. The pump was aUowed to mn for q)proximately one more hour during 

which the cbawdown was continuaUy monitored and recorded. This drawdown data was 

analyzed as cUscussed in Section 3 of this rqx)rt and an optimal pumping rate and associated 

equipment needs were determined for the eventual 72 hour overburden pumping test. 

A stq)-pumping test was conducted at the originaUy intended bedrock pumping weU (B141), 

However, data from this test incUcated thq the yield of this weU would be inadequate for the 

purposes of conducrting large scale bedrock pumping test. In an effort to identify an existing 

becbock weU best suited to conducting a 72 hour pumping test, step pumpmg tests were 

conducted at wells B203B and B204B. The analysis of data obtamed frcmi these step testa 

mdicated that B204B was the bedrock weU best suited for the test. 

After the stq) pumping tests were completed and optiinal pumping rates for both the overburden 

and bedrock weUs were determined, it was possible to estimate the total volume of water which 

would be removed from the weUs during the 72 hour tests. A pre-test estimate of the amount 

of water to be generated was necessary because: 1) the water had to be treated, and; 2) the water 

had to be transferred away from the viciruty of the pumping wells during the tests. 

Since the groundwater q this site is known to contain certain amounts and types of contaminants 

and smce a relatively large amount of groundwater (on the order of 500,000 gaUons) would be 

generated duriiig the pumping tests, it was necessary to deyise a means to treq the groundwater 

extracted from the pumpmg wells prior to discharging it back to the ground surface. Based on 

chemical data ot)tained during previous groundwater sampling events q this site, a water 

treatment system was designed to remove the known orgaiuc contaminants prior to it's eventual 

discharge back to the ground surface. 
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The water treatment system designed for these pumping tests was comprised of a Carbonair 

STAT-30 portable air stripper, used to remove the bulk of the organic contaminants, foUowed 

by a series of Westport &ivironmental System LM-15 granular activated carbon (GAC) ceUs 

used as a final treatment. This treatment system, which has a capacity of 30 gpm, was instaUed 

inside the boundaries of IWS 2 within approximately 100 fed of the pumping wells. 

Because it was not desirable to discharge large volumes of water to the ground surface in the 

viciruty of the pumping weU during the pumping test, the extracted groundwater was to be 

transferred as far away as possible foUowing it's treatment at the pumping weU site. To 

accomplish this, a 2,000 gaUon transfer tank was installed m close proximity to the treatment 

system and a retention pond, lined with polyethylme sheeting, was constmcted approximately 

900 fed northwest of IWS 2. Usmg this treatmrat and transfer system, water was pumped from 

the treatment system into the transfer tank and ultimately discharged mto the retention pond, to 

aUow a more controUed recharge back to the ground sur&uce a considerable distance away frorh 

the pumping site. 

Since the optunal pumping rate for the overburden pumping weU (B142) exceeded the 30 gpm 

treatment capacity of the treatment system, an untreated groundwater holding ceU was 

constmcted adjacent to the treatment system west of IWS 2. This holding ceU was lined with 

polyethylene sheeting and fiimidied with a sump so thq untreated water could eventuaUy be 

deUvered to the treatment system. During the overburden pumping test, raw groundwater was 

pumped direcdy fiom the weU and into the holding ceU. From the holding ceU the water was 

pumped into the treatmmt system and ultimately discharged into the retention pond via the 

transfer tank. The optimal pumping rate for the bedrock pumping test was less than 30 gpm, 

hence groundwater removed from the bedrock pumping weU was deUvered direcdy to the 

treatment systrai. 
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Due to an equipment faUure, the first bedrock pumping test was aborted after approximately 32 

hours. After aUowing several days for the aquifer to stabilize a second bedrock pumping test 

was conducted for a fiiU 72 hours. 

Prior to the pump tests, two samples of groundwater were coUected from the overburden 

pumping weU for characterization purposes. These samples were submitted for laboratory 

analysis for VOC (EPA method OLMV): senu-volatUe organic compounds (EPA method 

OLMS): CLP metals (EPA mediod ILMOl): total cyanide (EPA mediod ILMOl): biological 

oxygen demand (EPA Method 405.1): total organic carbon (EPA method 415.1): total dissolved 

soUds (EPA methcxi 160.1): chemical oxygen demand (EPA method 410.1): ammonia-nitrogen 

(EPA mediod 350.2): hexavalent chromium (EPA mediod 7196): and, total phenols (EPA 

mediod 420.1). 

Analytical results for compounds detected for the pre-test groundwater characterization are 

provided in Table 3-15. At regular intervals during the pump tests, untreated groundwater 

samples were coUected from the pumping weH for analysis for VOC. Table 3-16 presents the 

analytical results for VOC for groundwater coUected during the pumping tests. 

AdcUtionaUy, during die pump tests, samples of treated water were coUec:ted every four hours 

and analyzed in the field, for VOC by headspace analysis, using a Photovac 10550 field gas 

chromatogrq)h, to assure thq the treatment system was functioning properly. 

Background water levels were coUected during periods when no groundwater was being pumped, 

which aUowed the evaluation of regional water level changes and natoral aquifer characteristics. 

Atmospheric pressure was also monitored concurrendy with the water levels using an absolute 

pressure transducer to determine its effect on the water levels. This information helped to 

determine the degree of confinedness of the aquifer, and consequendy also helped to sq)arate 

the weUs into shaUow, mecUum and deq) designations. 
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FinaUy, aquifer parameters are calculated based on analyzing the water level changes induced 

by the pumping weU (142 or 204B). 

3.8.2 Pumpmg Rate 

Pumping rate is an important variable in the calculation of Transmissivity (T). Pumping rate 

was generaUy measured using brass impeUer-driven in-line flow meters. In the case of the 204B 

test, sUt problems resulted in the adcUtional use of measuring flow with two 6-gaUon buckets. 

The average pumping rate for the 142 test was 76.6 gpm with a standard deviation of 1.4 gpm, 

whUe the pumpmg rate for the 204B test (near its maximum) was 14.3 gpm with a standard 

deviation of 0.7 gjHn. 

3.8.3 Pumping Test Data Processmg 

There are many natural and weU induced factors to consider before the water levd measurements 

from each pumping test can be analyzed. The primary natoral influences on water level in the 

Stody Area include precipitation, regional water level fluctuations, atmospheric pressure, and 

cUumal effec;ts such as earth tides. AdcUtional considerations include the partial penetration of 

pumping wells and observation wells, presence of a pumped weU skin eto. 

3.8.3.1 Partial Penetration Correction 

Water level measuranents should be corrected for the degree of penetration of the pumping weU. 

This means thq if a pumping weU is screened m only half the aquifer bemg tested that water 

levels measured, in nearby monitor wells must be corrected depending on the location of the 

respec:tive weU screens. 

The 142 pumping weU is fuUy screened throughout the overburden sediments, however, and 

therefore does not reqube a correction for partial penetration. Owmg to the natore of the 
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fractored bedrock aquifer, it would be difficult to assume a degree of penetration for pumped 

weU 204B, However, since fracturing frequency is generaUy reduced with depth it can be 

assumed thq for practical purposes 204B is ftiUy penetrating within the becbock aquifer, 

3.8,3,2 Atmospheric Pressure Correction 

Atmospheric pressure changes can easUy alter the measured water levels during the pumping 

test. Atmospheric pressure was monitored throughout the testing, and is presented in Figure 3

19 relative to August 20, 1993. Figure 3-20 shows an example hydrogrq)h of 109A, 109B and 

109C for die 204B pumpmg test (9/7/93). Also presented on Figure 3-20, is die change m 

atmospheric pressure for the same pericxl. The water levels show a virtual mirror image of the 

change in atmospheric pressure. 

The firs step m reducing the data with re^)ed to atmospheric pressure is to consider a possibfe 

time lag between change in atmospheric pressure and response of water level. This was 

examined using the linear correlation routine PEARS from Numerical Recipes (Press d al., 

1989). No time lag was detected for wells screened at various depths at the LandfiU, as can also 

be seen by examining Figure 3-20. 

Next, a similar one-parameter correlation program usmg the method of least squares was written 

to correlate the atmospheric data to the water levd data. The parameter provided a constant 

factor of the change m atmospheric pressure thq could be subtracted from correspondmg water 

levels. The result is the filtered data presented m Figure 3-20. Figure 3-20 shows diq widiout 

atmospheric pressure the water levels in the 109 weU cluster cUd not change during the 204B 

pumpmg test, and were therefore not significandy affected by the pumping. 

Figure 3-20 is also a good example of how atmospheric pressure was used to determine whether 

a weU was actuaUy shaUow (unconfined) or not (mecUum or deq) wells). The more confined 

the screen location, the huger the affed by atmospheric pressure. Because 109A was 
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significandy affected by atmospheric pressure, it was not included in the shaUow water level 

piezometric surface of Figure 3-13, 

Each weU in the Stody Area was examined in Ught of atmospheric pressure. The atmospheric 

pressure fUter coefficients for aU the wells are presented in Table 3-17. Hydrogrq)hs sunilar 

to Figure 3-20 for most wells are presented in Appeahx N. In some cases, a fUter coefficient 

had to be estimated based on the geologic cross-secticms. Pumping test data were corrected for 

atmospheric pressure before analysis to obtain a^ifer parameters. 

3.8.3,3 Background Water Level Correction 

Regional water levels can change during a pumping test indq)endent of atmospheric pressure. 

Pressure transducers were placed in wells located far enough from the pumping wells as to not 

be influenced sigruficandy by pumping. Background wells MW8 and 202OW were used for the 

142 pumpmg test (1840 and 1480 fed from 142, respectively), and 112B was used for the 204B 

test (1410 feet from 204B). 

The background water levels for the 142 test corrected for atmo^heric pressure are shown in 

Figure 3-21. The sharp increase m water level shown q the beginning of the water level record 

is likely due to an on-site prBcq)itati(m event. During the pumping test, MW8 continued to show 

water level decline from the precipitation event, but 202OW remamed essentiaUy constant. 

Because the water level changes were not consistent, and not large, this correction was not 

needed. 

The background weU for the 204B pumping test was 112B, and showed no water level trend 

after correction for atmospheric pressure as shown in Figure 3-22. 
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The smaU cUumal effects shown in the background water levels are probably due to earth tides. 

The magnitode of this effect was dependent on each weU, but was not recognizable/significant 

in the data from most wells. 

3.8.3.4 AdcUtional Considerations 

To insure that withdrawal of water would not potentiaUy induce contaminant migration of water 

at weU ERT-1, water level reacUngs were coUected at the weU by hand. The ERT-1 hydrogrq)h 

for the 142 pumping test is shown in Figure 3-23. No significant change in water level was 

observed during the test. 

Figure 3-24 shows monitoring wells 1I3B and 113C hydrographs for the entire pumping test 

period (note the 3 different measurement periods). Morutor weU 113C was screened in su(^ 

unpervious bedrock thq it was stiU recovering from when it was driUed and flushed, as 

demonstrated in the calculations on Figure 3-24. Monitoring weU 113C was not used in the 

analysis, but iUustrates the discontinuous nature of the fractored bedrock aqpiifer. 

3.8.4 Pumping Test Analysis Results 

The 142 pumping test results for shaUow, mecUum and deep wells are presented in Tables 3-18, 

3-19, and 3-20. The results show water level elevation data before and just prior to the end of 

the pumping test, as weU as uncorrected and corrected drawdown for each weU. The 

corresponding results for the 204B test are presented in Tables 3-21, 3-22, and 3-23. 

3.8.4.1 Drawdown Maps 

The drawdown plots shown in Figures 3-25 and 3-26 were obtained from subtracting corrected 

water levels before and just prior to the end of each test. The drawdown mq> shows the extent 

and magnitode of influence of the pumping weU. 
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The contrast between the corrected drawdown induced by pumping tests 142 and 204B is 

striking. The zone of drawdown for the 142 test shown in Figure 3-25 appears to be a fairly 

uniform cone of depression, detectable to only 300 feet from the pumped weU, This mdicates 

a high transmissivity and storage for the overburden aquifer. 

In contrast, the zone of drawdown shown m Figure 3-26 for both 204B pumpmg tests (8/31/93 

and 9/7/93) shows a strong anisotropy. The direction of the primary transmissivity of the 

anisotropy is drawn m Figure 3-26 as north 45 degrees east along the axis of the elongated 

drawdown. The direction of anisotropy is consistent with the conceptual model for the bedrock 

aquifer shown in Figure 3-9. 

The zone of influence from the 204B pumpmg test (9/7/93) was ddectable over 1000 fe^ from 

the pumping weU despite a pumping rate more than five times less than thq of the 142 pumpiiig 

test. 

3.8.4.2 Piezomdric Surfaces and Vertical GracUent 

The maximum impad of drawdown for the 142 pumping test was seen in the mecUum water 

levels. Very Uttle change in the mecUum weU potentiometric surface was observed, as shown 

in Figure 3-27, however, despite the 76 gpm pumping rate. Tliis is an incUcation of the high 

transmissivity and storage of the proximal sediments. 

A dramatic change in the bedrock piezometric surface was induced with only a 14 gpm pumping 

rate, however, as shown m Figure 3-28. This is due to the low storage and higher degree of 

confinedness of the fractured bedrock aquifer. 

In contrast to the natoral vertical gracUent shown in Figure 3-15, the increased vertical gracUent 

between the shaUow and deq) wells for the 204B pumpmg test (9/7/93) is shown m Figure 3-29, 
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This vertical gracUent is what causes the leakage of water into the fractured bedrock aquifer, as 

represented by the leakance coefficient (L), 

3,8.4.3 Ccx)per-Jacob Parameter Analysis 

The transient portion of the water level data was analyzed using the Ccx>per-Jacob (or modified 

Theis) method. The Cooper-Jacob method is stridly only appUcable when the Theis u  < .05: 

1 .87Sr^ 
Tt 

where: 

T = tranmissivity (gpd/ft) 

r = radial distance from pumping weU 

S = storage coefficient 

t = time since pumping started (days) 

The Cooper-Jacob method of analysis is a function of the transmissivity of material m the front 

of the cone of dq)ression caused by the pumping test. The transmissivity calculation is 

mdq)endent of the material between the radius of the cone front and the pumping weU when the 

Cooper-Jacob methcxi is used. 

The Cooper-Jac(4> method therefore has the advantage of being indqiendent of a weU skm or 

any weU losses (Buder, 1990). A sample Cooper-Jacob drawdown versus time graph is shown 

m Figure 3-30 for monitoring weU 1081, along widi the calculations for T and S. 
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The transmissivities analyzed in this way are shown m Table 3-24 for the 142 pumpmg test, and 

in Table 3-25 for the 204B pumping test. The remaining Cooper-Jacob plots and calculations 

are presented in Appendix O, 

3.8.4.4 SUPRPUMP Analysis 

The program SUPRPUMP (Bohling d al, 1992) was used to analyze the pumpmg test data. 

SUPRPUMP uses the Gauss-Newton, or linearization, method to solve the nonlinear parameter 

estimation problem for pumping test analysis. SUPRPUMP analyzes multq)le observation wells 

to obtam aquifer parameters diq rq)resent the whole data sd. The methcxtology employs a 

matrix of sensitivities of the calculated cbawdown q aU observation points and times to the 

pumpmg test function paramders. This aUows for the analysis of several observation wells at 

once. . 

The 142 test provided weU hycbogrq)hs used in the SUPRPUMP analysis as far from the 

pumping weU as 139C and 103C. Various wells were tried in the analysis, without much change 

in the result. This could be because the data tended to foUow the Theis curve throughout the 

tests (Appen^&x O). Wells 139C and 103C were also mfluenced by the 204B pumpmg test, 

showing thq there are degrees of intercormection between the two tests. 

The 142 test was performed m a locaUy confined area, though 139C and 103C are screened m 

a confined zone. In adcUtion, the aciuifer thickness was extremely variable, and taken as a whole 

very difficult to establish. Tlie 204B test was performed using the anisotropy found from the 

drawdown mq) shown in Figure 3-26. The anisotropy orientation was used in SUPRPUMP to 

obtain the primary and secondary transmissivity, storage coefficient and leakance of the 

confinmg layer. A sample SUPRPUMP ou^ut is provided m ^jpendbc P. The SUPRPUMP 

results are summarized m Tables 3-24 and 3-25 for the 142 and 204B pumpmg tests, 

respecrtively. 
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4,0 NATURE AND EXTENT OF CONTAMINATION 

This section presents the results of the enviromnental sampling and analysis performed during 

the RI, Section 4.1 discusses results of the contaminant source investigation. Section 4.2 

discusses the results of the groundwater investigations. Secticm 4.3 discusses the results of the 

surface water/sediment investigations. Secrtion 4.4 discusses the results of the ecological 

investigation. Summary tables generaUy are referred to herdn and used for discussion of the 

data. Complete data rq)ort sheets are provided in ^)penclix J. 

Data vaUdation was performed on aU Level 4 data, according to the requirements of EPA Region 

I Laboratory Data VaUdation Functional Guidelines for Evaluating Orgaruc Analyses and 

Inorganic Analyses. Data tables presented in Appendix J include qualifiers generated during tliie 

data vaUdaticm process. The final data qualifiers, indicated on the analytical data tables, h a  ̂  

the foUowing meanings: 

U Undetected 

J Estimated concentration 

R Value rejected 

B Below Contrad Required Detection Linut (CRDL), but above the Instmment 

Detection Linut (TDL) (metals orUy) 

Y Below Contract Required Quantitation limit (CRQL), (pesticides/PCB only) 

E Concentration in sample exceeded range of caUbration curve 

Summaries of the data vaUc^cm results are presented in ^)pendix K. 

Much of the data was generated from Contract Laboratory Program (CLP) methods for organics 

and morganics. Organics analyses mchided TCI^VOC, TCL-A/BN, and TCL-Pesticides/PCB, 

with analyses conducted pursuant to the requirements of the CLP Statement of Work for 

Organics, dated February 1988. TCL-VOC and TCI^ A/BN analyses mclude a mass spectral 

search for additional compounds, identified as Tentatively Identified Compounds (TTCs), 

D R A F T 

ESE 
. ClLCOBP :3'"CJ 



REMEDIAL INVESTIGATION Revision: 1 
PARKER LANDFILL PROJECT Date: 05-02-94 

Page: 4-2 

Laboratory report sheets for TICs are provided in Appendix L. Inorganic analyses mcluded 

TAL-Metals and cyanide, with analyses conducted pursuant to the requirements of the CLP 

Statement of Work for Inorganics, dated July 1988. 

4.1 CONTAMINANT SOURCE INVESTIGATION 

This section presents the results of the environmental sampling and analysis conducted within 

die LandfiU (SWDA and IWS Areas). 

4.1.1 Air QuaUty Investigation 

4.1.1.1 Air QuaUty Monitoring Surveys 

Meteorological measurements were taken during both rounds of air quaUty monitoring surveys. 

On May 24, 1991 (Round 1 VOC sampling), the barometric pressure measured 29.5 inches of 

mercury. The wind velocity ranged from 0 mph (with occasional gusts to 10 mph) between 

0700 hours and noon, to 7 mph through the aftemcx)n untU sampling ended at 1700 hours. Wind 

was from die WSW q 1300 hours, SSE q 1500 hours, and NNW q 1700 hours. Au-

temperature was 64°F q the start of the sampling, rismg to a high of 72°F at midday. On May 

25, 1991 (Round 1 asbestos sampling), the wind was from the SW q 0900 hours through ncx)n, 

SSW duough 1500 hours, and SW q 1700 hours. Wmd velocities varied from 5-15 mph 

throughout the sampling pericxl. Air temperature was 55 °F at the start of sampling, reaching 

a high of 60°F. The Round 1 air sampling events were conducted prior to any intmsive field 

investigations. The SWDA was in active operation during the Round 1 air sampling events. 

On September 6, 1991 (Round 2 asbestos sampling), wind velcx;ities were less than 5 mph 

throughout the sampling period. Air temperatore was 46°F at the start of sampling, reaching 

a high of 76"F. On October 29, 1991 (Round 2 VOC sampling), wmd velocities were less than 

5 mph throughout the sampling period. Barometric pressure was 29.97 inches of mercury. Air 
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temperature was 23°F at the start of sampling, reaching a high of 44°F. The Round 2 air 

sampling events were conducted after the completion of mtmsive field activities. The SWDA 

was m active operation during the Round 2 air sampling events. 

As cUscussed below, the results for both rounds of air quaUty morutoring were similar, with 

neither round measuring contaminant concentrations much above the instmment detection limits. 

Furthermore, the meteorological concUtions measured during the air quaUty sampling events were 

not extreme, either in temperature, wind speed, or barometric pressure. The impact of 

meteorological concUtions on the results of the air quaUty monitoring qipears, therefore, to be 

minimal. 

During the Round 1 air cpiaUty survey, air emissions were measured from non-deted to 30 ppm 

with the flame ionization detecrtor, up to 2.7 jqim with the photoionization detector, up to 0^3 

ppm with the hydrogen sulfide monitor, up to 0.05 ppm with the hydrogen cyanide monitor, and 

between 0.1 to 0.3 mg/cubic meter with the dust monitor. 

During the Round 2 air quaUty survey, air emissions were measured from non-detec:t to 15 i^m 

with the flame ionization detector, up to 1.0 ppm with the photoionization detector, up to 0.1 

ppm with the hydrogen sulfide monitor, up to 0.02 ppm with the hydrogen cyanide monitor, and 

between 0.1 to 2.13 mg/cubic meter with the dust monitor (a smgle reading whUe waUdng 

through fine dust on the SWDA). 

Both the hydrogen sulfide and the hydrogen cyanide mstmments are subjed to drift and 

interferences from, for example, tmck cUesel emissions from operations on the active SWDA. 

At locations where VOC were detected with the flame ionization detector, low photoionization 

results were observed, suggesting thq the organic compounds detected were largely methane. 

Benzene and vmyl chloride were not detected, usmg direct reading detector tobes, at any 

sampling location. Positive readings were generaUy random across the LandfiU and do not 

appear to be related direcdy to location within the LandfiU. 
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Non-detectable results have the foUowing specific detection limits: 

INSTRUMENT DETECTION UMIT 

Flame ionization detector 1 part per miUion (ppm) 

(detects most VOC, including methane) 

Photoionization Detector 0.5 ppm 


(detects most VOC, but does not respond to 


methane) 


Hydrogen Cyanide Monitor 0.01 ppm 


(detects gaseous hycbog^i cyarude) 


Hydrogen Sulfide Monitor 0.1 ppm 


(detects gaseous hydrogen sulfide) 


Aerosol Dust Monitor 0.01 mg/cubic meter 


(detec t̂s respirable dust) 


The high volume asbestos samples coUected during both rounds had the foUowmg results. Only 

3 out of the 27 samples coUected contained any detectable asbestos fibers (Sample location 507 

during Round 1 and sample locations 510 and 512 during Round 2). Each of the three positive 

samples had oaiy a single asbestos fiber detected in the over 1,2(X) Uters of air coUected, which 

calculates to 0.002 asbestos f/cc of air. These results are 100 times less than the OSHA PEL of 

0.2 f/cc. 

Complete analytical results for Round 1 and Round 2 volatUes m air, are provided m 

Appendix J, on Tables J-1 and J-2, respectively. Table 4-1 summarizes compounds detected m 
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the T02 VOC analyses for Round 1 and Round 2 air samples. Only benzene, methylene 

chloride, 1,1,1-trichloroethane, and trichloroethene were detected. 

Concentrations of benzene measured during Round 1 ranged between none detected to 0.00074 

parts per milUon, volume/volume (ppmv). The calculation for converting ppmv to mg/m? is as 

foUows: 

ppmv = mg/m^ X - ^  ̂  
MVf 

MW = molecular weight of compound 

Benzene was detected q sampUng locations 501 and 502 (IWS 1), 505 and 506 (IWS 3), 510 

(western perimeter of die SWDA) and 512 (on die SWDA; dus was die location widi highek 

ddected concentration). Benzene was detected in the rq)Ucate, but not the irutial sample at 

location 509. 

Concentrations of methylene chloride were measured during Round 1 and ranged between none 

detected and 0.00034 ppmv, estimated concentration. The compound was detected at sampling 

location 503 and 504 (IWS 2). Estimated concentrations were reported for 505 and 506 (IWS 3; 

the estimated concentration at 505 is the highest rqported), and at 509 of the SDWA). Locations 

510 and 511 had detectable levels of methylene chloride, while the finding in sample 512 was 

rejected in the data vaUdation process. 

Concentrationsof 1,1,1-trichloroethane were measured during Round 1 and ranged between none 

detected to 0.00061 ppmv (estunated concentration). The compound was detected q sampling 

location 502 (IWS 1) and locations 503 and 504 (IWS 2; an estimated concentration m 504). 

An estimated concentration was rqx)rted at location 508 and detectable levels were observed at 

511 (SDWA), 1,1,1 -trichloroethane was detected in the rq)Ucate but not the mitial sample taken 

at 509. 
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Concentrations of trichloroethene were measured during Round 2 in sample 503 at 0.0006 ppmv. 

The air sampling locations closest to the nearest recq)tors, the traUer park contiguous with the 

SDWA, are 507 and 508. No VOC were detected q location 507, whUe only 

1,1,1-trichloroethane (at an estimated concentration of 0.0006 ppm) was observed m sample 508. 

The air quaUty survey suggests thq most of the detectable orgaruc vapors at the Stody Area are 

methane. The concentrations of VOC detected in TO-2 air samples, coUected q a height of 

three to six inches from the ground, do not incUcate a significant source for VOC emissions. The 

photoionization results were weU below a value of 15 ppm, established in the Work Plan as the 

criteria for going to an off-site survey. The detected concentrations are low and significandy 

below their respective permissible e^qxisure Unuts (established in the Work Plan as adcUtional 

criteria for going to off-site sampling), and the substantial dUution capacity of wind is 

compounds are transported make it unlikely thq ddectable concentrations of chenucals would 

exist off-site. 

4.1.1,2 Air (QuaUty Monitoring During Intmsive Activities 

Air quaUty monitoring was routinely performed during drilling and test pit excavation, within 

the IWS Areas. This monitoring included: FID measurements, HCN measurements, and H^S 

measurements at the perimder of the exclusion zone during compldion of borings B128, B129, 

and B130 (borings mstaUed through each IWS Area); PID measurements at the perimeter of the 

exclusion zone during test pit excavation; and PID measuremrats, HCN measurements, H2S 

measurements, req)uable dust measurements, and % LEL measurements inside the exclusion 

zone (adjacerrtto the test pit) during test pit excavation. 

Measurements taken within the exclusion zone during test pit excavation were recorded. Table 

4-2 presents the ranges of values measured for each parameter at each test pit location. 

Measurements were not routinely recorded when taken at the borehole or at the perimeter of the 

exclusion zone, unless a PID reading in excess of 5 ppm (the action criteria for upgrade to Level 
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C protection estabUshed m the Health and Safety Plan) was measured, or if HCN or HjS was 

detected. 

During test pit excavation, no PID measurements taken at the perimeter of the exclusion were 

recorded as bemg m excess of 5 ppm. During the chilling of test borings BI28, B129, and 

B130, no PID measurements taken at the perimeter of the exclusion zone were recorded as being 

m excess of 5 ppm, nor were HCN or H2S detected. 

Based on these measurements, it q)pears thq intrasive work during remediation can be 

accompUshed using care in the establishment of exclusion zones around intmsive activities and 

performing field air quaUty monitoring to assure compliance with air quaUty requirements. 

4.1.1.3 Combustible Gas WeU Measuranents

The results of combustible gas measurements are shown below: 

Location 7/19/91 7/25/91 11/11/91 

l l lCG 95% LEL 267% LEL 286% LEL 

112CG 0% LEL 1% LEL 8% LEL 

MWll 0%LEL 1%LEL 282% LEL 

MW12 0% LEL 1%LEL 48% LEL 

VTl 0% LEL 3% LEL 34% LEL 

Locations MWM and MW12 are morutoring wells abandoned above the current water table. 

They are located near IWS 1, west of the SWDA and provide an mdication of the methane levels 

at depth on the westem boundary of the debris mass. VT-1 is a State-instaUed weU, screened 

above groundwater, located north of IWS 1 near die northem boundary of the LandfiU, 

likewise, 11 ICG is located within the SWDA at the northem boundary, adjacent to the traUer 
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park. These four locations confirm that, in areas associated with SWDA debris mass, elevated 

methane levels are present. 

Location 112CG is located within the traUer park, adjacent to the northem boundary of the 

SWDA. It is not in the debris mass, but is m natoral soU outside the SWDA. The low levels 

of methane detected in this weU incUcate that sigruficant migration of methane has not cx^urred 

from the SWDA debris mass into natoral soils north of the SWDA, and underlying the traUer 

paric. 

4.1.2 SWDA 

This section ctiscusses the environmental sampling and analysis conducted around the perimeter 

of the active SWDA. As outlined in the Work Phms, no intmsive sampling of the SWDA was 

performed during the RI. 

4.1.2.1 Surficial SoU SampUng Results 

Surficial soU samples were coUected from areas where leachate flow from the SWDA had left 

visibly stained soU (Figure 2-5). In addition, a background surface soU sample (sample 

designation UlOl) was collected from the area around boring location BlOl. Sample locations 

701, 702, 703, 704, 705, and 706 were coUected along die eastem peruneter of die SWDA. 

Complete analytical results for TCLrVOC, TCL-A/BN and TCL-Pesticides/PCB, and 

TAL-Metals analyses are presented m Appendix J, Tables J-3, J-4, and J-5 reflectively. Table 

4-3 presents a summary of the concentrations of compounds detected in any of the samples. As 

shown on Table 4-3: 

• No VOC were detected in any of the samples, above the CRQL. 

• No PCB or pesticides were detected in any of the samples, above the CRQL; 
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•	 Phthalates were detected at sample locations U703, U704, and U705, and 

benzoic acid was detected at sample location U703. No other acid/base neutral 

extractables were detected above the CRQL in any of the samples. 

•	 Metals were detected above and below background concentrations (UlOl). 

BeryUium and cobalt were present in samples but not in the background sample. 

Arsenic at U705 and U706 and nickel at U706 were present at greater than three 

times background. 

4.1.2.2 Leachate Sampling Results 

Leachate samples were coUected from three leachate flows along the eastem perimder of the 

SWDA, at sample locations 801, 802, and 804 (Figure 2-5). The complete analytical results are 

presented for TCl^VOC, TCL-A/BN and TCL-Pesticides/PCB, and TAL-Metals analyses in 

Appendix J, on Tables J-6, J-7, and J-8, respectively. Table 4-4 provides a summary of the 

concentrations of compounds detected in any sample. As shown on Table 4-4: 

•	 No pesticides or PCB were detected in any of the samples. 

i=> Low levels of benzoic acid were detected q sample location 801, phenoUc 

compounds were detected at sample location 802, and iiq)hthalene was detected 

q sample location 804. No other acid/base neutral compounds were detected 

above the CRQL m any of the samples. 

n	 No chlorinated VOC were detected m any of the samples, above the CRQL. 

a A variety of non-chlorinated VOC (ketones, ethyl benzene, toluene, and xylenes) 

were detected at aU three sample locations. The highest levels of non-chlorinated 

VOC were detected at sample location 802. No other VOC were detected m any 

of the samples, above the CRQL. 
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•	 Metals were detected above and below background concentrations. Background 

concentrations were determined from analyses of groundwater at monitoring weU 

GIOIB. Arsenic and copper were detected in leachate samples, but not in the 

background weU. Sample W801R, the rqiUcate of W801, is significandy higher 

in aU metals, than W801. This is potentiaUy due to increased sediment m the 

rq)Ucate sample. Excq)t for W801R, results for samples are generaUy within 

three times background concentrations. 

. • No direct correlation is apparent between the compounds measured in the leachate 

samples and those measured in associated surface soU samples. Significandy 

fewer organics were detecrted in surface soU samples, as compared to the 

leachates. 

4.1.2.3 Test Borings 

SoU samples were collected from four borings mstaUed on the perimeter of the SWDA (samples 

S113I-A, S114I-A, S115I-A, and S117I-A) and analyzed for FuU TCL/TAL compounds 

(Plate D). In addition, the soU sample from test boring SIOII was designated as a background 

subsurface soU sample. Complete analytical results for TCL-VOC, TCL-A/BN and 

TCL-Pesticides/PCB, and TAL-Metals analyses are presented in ^ip^uUx J in Tables J-9, J-10, 

and J-11, respectively. Table 4-5 presents a summary of the concentrations of compounds 

detected in any sample. As shown on Table 4-5: 

n Non-chlorinated VOC were detected above the CRQL m only one sample 

(S114I-A); 

•	 Chlorinated VOC (TCE and DCE) were detected above the CRQL only m one 

sample (S113I-A); 

•	 No pesticides or PCB were detected in any sample; 
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•	 Only one acid/base neutral compound was detected above the CRQL m one 

sample; benzyl butylphthalate m S115I-A; 

•	 Non-detected results for acid extractable compounds were rejected in sample 

S117I-A, during data vaUdation, because of low matrix spike recoveries; 

•	 Metals were detected above and below background concentrations (SIOII). 

Selenium was detected q SI 15, but not m the background sample. No other 

metals were measured in samples at levels exceeding three times background 

concentrations. 

4.1.3 IWS 1 

This section discusses the environmental sampUng and analyses conducted hi and around 

IWS 1. 

4.1.3.1 SoU Vapor Survey 

The results of the soU vqxir survey conchicted at IWS 1 are presented on Table 4-6. The data 

obtained from the soU gas survey was used, in coiijunction with geophysical measurements, to 

identify test pit and boring locations at IWS 1, and was presented to EPA m the May 13, 1991 

interim letter rqx)rt. Figure 4-1 shows the concentration contours for total VOC tested, for 

IWS 1. VOC were measured in soU gas from primarily one area on the northeast comer of 

IWS 1, near and beneath the landfiU access road. This is outside the delineated distorbed area 

for IWS 1 (as delineated on Figure 2-15). Boring B130 was mstaUed near this area and no 

chlorinated VOC were detected m soU samples coUected from thq boring. 

4.1.3.2 Surficial SoU SampUng Results 

Two surficial soU samples (U713I and U714I) were coUected on IWS 1 (as shown on Figure 2

5) and subnutted to die laboratory for analysis for FuU TCL/TAL Compounds. The complete 
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analytical results for TCL-VOC, TCL-A/BN and TCL-Pesticides/PCB, and TAL-Metals analyses 

are presented in ^)pendix J, on Tables J-3, J-4, and J-5, respectively. Table 4-7 presents a 

summary of the concentrations of compounds detected in any sample. As shown on Table 4-7: 

n	 No VOC were ddected m either sample, above the CRQL; 

•	 No PCB or pesticides were detec t̂ed in either sample, above the CRQL; 

•	 Low levels three PAH compounds (fluoranthene, phenanthrene, and pyrene) were 

detected in U713I, but no other acid/base neutral extractables were ddected above 

the CRQL in dther sample; 

•	 Metals were detected above and below background concentrations (UlOl). 

Antimony, berylUum, and cadmium were detected in samples, but not in the 

background sample. Chromium, copper, and lead were measured in U713 at 

levels higher than three times background. Copper, iron, lead, nickel, and 

vanacUum were measured in U714 q levels higher than three times background. 

4.1.3.3 Test Pits SampUng Results 

Six total samples, as shown on Figure 2-15 (P907I-A&B, P908I-A&B, and P909I-A&B), were 

coUected, one from the fiU and one from the natural soU below the fiU, from three test pits at 

IWS 1, and subnutted to the hiboratory for analysis for FuU TCL/TAL Compounds. In addition, 

the three fiU samples were analyzed for a set of Waste Characteristics and RCRA 

Characteristics.. The soU boring sample from SIOII was designated as the background soU for 

these analyses. Table 4-8 presents the results of the analysis for Waste Characteristics and 

RCRA Characteristics as outlined in Section 2.5,1. The complete analytical results for 

TCL-VOC, TCL-A/BN and TCL-Pesticides/PCB, and TAL-Metals analyses are presented m 

Appendix J on Tables J-12, J-13, and J-14, respectively. Table 4-9 presents a sununary of die 

concentrations of compounds detected in any sample. As shown on Table 4-9: 
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•	 FUl from aU three test pits tested below the regulatory limit for RCRA 

characteristics, including TCLP; 

•	 In general, the three samples exhibited elevated levels for waste characteristics 

tested. P908I-A showed high COD and TPH, and higher chloride dian die odier 

two fiU samples. 

a	 No pesticides or PCB were detected m any of the six samples; 

•	 PAH were detected in P908I-A and P909I-B, pentachlorophenol was ddected m 

P909I-B, and di-n-butyl phthakte was detected m P907I-A. No odier acid/base 

neutral compounds were detected above the CRQL in any of the six samples; 

•	 A varidy of chlorinated VOC were detected m P908I-A. Trace levels of 

chlorinated VOC were detected m P907I-A and P908I-B. Trace levels of 

non-chlorinated VOC were detected m P908I-A. No other VOC were detected 

above the CRQL m any of the sbc samples. 

o	 Metals were detected above and below background concentrations (SIOII). 

Cyanide was measured m samples P908A and B. Cadnuum and mercury were 

measured in P907A, and sUver was measured m P909A, but not in the 

background sample. Barium was generaUy measured in samples at levels higher 

than three times background. Results for P908A generaUy exceeded three tunes 

background. Results for other metals m other samples generaUy were within 

three times background. 

4.1.3.4 Test Borings 

Eight soU samples were coUected from four borings instaUed m and around IWS 1. Samples 


S109I-A, S109I-B, SllOI-A, S l l l I , S130I-B, and S130I-C were analyzed for FuU TCL/TAL 
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Compounds, In addition repUcates at S109I-A (coUected 5-21-91) and S130I-A were analyzed 

for TCL-VOC. The soU sample from boring location SlOl was designated as the background 

sample for these analyses. The complete analytical results for TCL-VOC, TCL-A/BN and 

TCL-Pesticides/PCB, and TAL-Metals analyses are presented m Appendix J on Tables J-9, J-10, 

and J-11, respectively. Table 4-10 presents a summary of the concentrations of compounds 

detected in any sample. As shown on Table 4-10: 

•	 Chlorinated VOC were detected at S109I-A, S130I-A, and S130I-B. No VOC 

were detected m S130I-C; 

•	 Non-chlorinated VOC were detected m S130I-A and S130I-B. The 

non-chlorinated compounds included a variety of kdones, benzene, ethyl benzene, 

toluene, and xylenes; 

n	 No other VOC were detected above the CRQL in any of the dght soU samples; 

•	 No pesticides or PCB were detected ui any of the eight samples; 

<=i Acid/base neutral compounds (A/BN) were not detected above the CRQL m any 

of the eight samples, excqit S130I-B; 

•	 A variety of PAH and 1,2-dichlorobenzene were detected in S130I-B. 

o	 Metals were ddected above and below background concentrations (SIOII). 

BerylUum and cadmium were detected in sample S130-B, but not in the 

fnckground sample. Arsenic, barium, and chronuum were measured in S130-B, 

and zinc in SllO-A, at levels exceeding three tunes background. Other metals 

in other samples were generaUy within three times background. 
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4.1,4 IWS 2 

This section cUscusses the envuonmental sampling and analyses conducted m and around 

IWS 2. 

4.1.4.1 SoU Vapor Survey 

The results of the soU vqx)r survey conducted at IWS 2 are presented on Table 4-11. The data 

obtained from the soU gas survey was used, in conjunction with geophysical measurements, to 

identify test pit and boring locations at IWS 2, and was presented to EPA m the May 13, 1991 

interim letter rq)ort. Figure 4-2 shows the concentration contours for total VOC, for IWS 2. 

As shown on Figure 4-2, VOC in soU gas were measured throughout a major portion of IWS 2, 

but primarily centered within Disposal Area 1 (as deUneated on Figure 2-16). The results are 

consistent with the results obtained from chlorinated VOC analyses of soU samples from test pits 

excavated throughout IWS 2 (see Section 4.1.4.3). SoU samples from test borings instaUed in 

the area of highest soU gas concentrations (B107 and B129) exhibited elevated levels of 

chlorinated VOC, as discussed in Section 4.1.4.4. 

4.1.4.2 Surficial SoU SampUng Results 

Three surficial soU samples (U710I, U711I, and U712I) were coUected on IWS 2, as shown on 

Figure 2-5, and submitted to the hiboratory for analysis for FuU TCL/TAL Compounds. The 

surface soU sample (UlOl) from the area around boring SlOl was designated as the background 

sample. The complete analytical results for TCL-VOC, TCL-A/BN and TCL-Pesticides/PCB, 

and TAL-Metals analyses are presented m AppencUx J on Tables J-3, J-4 and J-5, respectively. 

Table 4-12 presoits a summary of the concentrations of compounds detecrted in any sample. As 

shown on Table 4-12: 

• No VOC were detected m any of the three samples, above the CRQL; 
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•	 No PCB or pesticides were detected in any of the three samples, above the 

CRQL; 

o	 No acid/base neutral compounds were detected in any of the three samples, with 

the exception of bis(2-ethylhexyl) phthalate in U711I; 

a	 Metals were detected above and below background concentrations (UlOl). 

Metals measured in sample U710 generaUy exceeded three times background. 

Metals measured m other samples were generaUy within three times background. 

4.1.4,3 Test Pits SampUng Results 

Four samples, as shown on Figure 2-17 (P905I-A&B, and P906I-A&B), were coUected, one 

from the fiU and one from the natural soU below the fUl, from two test pits at IWS 2, and 

submitted to the laboratory for analysis for FuU TCL/TAL Compouncb. The soU boring sample 

from location SlOl was designated as the background sample. In adcUticm, the two fiU samples 

were analyzed for a sd of Waste Characteristics and RCRA Characteristics. Table 4-13 presents 

the results of the analysis for Waste Characteristics and RCRA Characteristics. The complete 

analytical results for TCL-VOC, TCI^A/BN and TCL-Pesticides/PCB, and TAL-Metals analyses 

are presented m ^^ipendix J on Tables J-12, J-13, and J-14, reflectively. Table 4-14 presents 

a summary of the concentrations of compounds detecrted in any sample. As shown on Table 4

14: 

•	 FUl from bodi test pits tested below the regulatory Umit for RCRA characteristics, 

includmg TCLP, with the excqition of barium for P906I-A; 

•	 In general, the two fiU samples exhibited elevated levels for waste characteristics 

tested. Both samples exhibited high COD and TPH; 

o	 No pesticides or PCB were detected in any of the four samples; 
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•	 A variety of PAH were detected in aU four samples and (Ubenzofiiran was 

detected in both fiU samples. No other acid/base neutral compounds were 

detected above the CRQL in any of the four samples; 

•	 Avarietyofchlorinated VOC were detected in aU four samples. Non-chlorinated 

VOC (benzene, ethyl benzene, toluene, and xylenes) were detected in P906I-A, 

and xylenes were detected m P906I-B. In general, VOC concentrations were 

higher in the native soU sample (P906I-B). No other VOC were detected above 

the CRQL in any of the four samples. 

•	 Metals were detected above and below background concentrations (SIOII). 

Cyarude was measured in aU four samples. Selenium and sUver were measured 

m samples P905B and P906A and B, b  q not m the background. Metals were 

generaUy measured m samples P90SA and P906A at levels higher than three 

times background. Mdals measured m other samples were generaUy within three 

times background. 

4.1.4,4 Test Borings 

Eight soU samples were coUected from four borings instaUed in and around IWS 2. Samples 

S105I-A, S106I-A, S107I-A, S129I-A, and S129I-C were analyzed for FuU TCL/TAL 

Compounds. Sample S134I-A was analyzed for TCI^VOC, TCI^A/BN, and TAI^Metals. In 

addition S107I-C and S129I-B were analyzed for TCL-VOC. The complete analytical results 

for TCL-VOC, TCL-A/BN and TCI^Pesticides/PCB, and TAL-Metals analyses are presented 

m Appendbc J on Tables J-9, J-10, and J-11, respectively. Table 4-15 presents a summary of 

the concentrations of compounds detec:ted in any sample. As shown on Table 4-15: 

•	 No chlorinated VOC were detected above die CRQL m S1051-A or S106I-A. 

Trace levels of chlorinated VOC were detected m S107I-C. Elevated levels of 

chlorinated VOC were ddected m S107I-A, S129I-A, S129I-B, and S129I-C; 
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•	 Non-chlorinated VOC were detected m S1051-A, S107I-A, S107I-C, S129I-A, 

and S129I-C. The non-chlorinated compounds mcluded a variety of ketones, 

ethyl benzene, toluene, and xylenes; 

•	 No other VOC were detected above the CRQL in any of the eight soU samples; 

1=1	 No pesticides or PCB were detected in any of the eight samples; 

•	 The re-analysis of S129I-C (S129I-CRE) was used m the database, as duected by 

the data vaUdation. 

•	 A variety of PAH were detected m S107I-A, S129I-A, and S129-CRE, mediyl 

phenol was detected m S105I-A, and bis (2-ethyl hexyl) phthalate was detected 

in S107I-A. No other acid/base neutrals were ddected above the CRQL in any 

of the eight samples; 

•	 Metals were ddected above and below background concentrations (SIOII). 

Cyanide was measured in sample S129-A. BeryUium and cadnuum were 

measured in S134-A, and berylUum in S105-A, but not in the background. 

Barium was measured in S107-A and S129-A, chronuum was measured m 

S129-A, and zinc was measured m S106-A, q levels exceedmg three tunes the 

background. Other metals in other samples were generaUy measured at levels 

within three tunes background. 

4,1,5	 IWS 3 

This section discusses the environmental sampling and analyses conducted in and around IWS 3. 
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4.1.5.1 SoU Vapor Survey 

The results of the soU vqx)r survey conducted at IWS 3 are presented on Table 4-16. The data 

obtained from the soU gas survey was used, in conjunction with geophysical measurements, to 

identify test pit and boring Icx^ations at IWS 3, and was presented to EPA m the May 13, 1991 

mterim letter rqx)rt. Figure 4-3 shows the concentration contours for total VOC, for IWS 3. 

SoU gas VOC concentrations were generaUy low across the entire IWS 3 area. Two isolated 

areas of increased VOC concentrations were measured, one at the eastem edge of the IWS 3(1-2 

units) and in the center of IWS 3 (4-5 units). These levels are significandy lower than those 

measured in either IWS 1 or 2. The area on the eastem edge is far outside any delineated 

disturbed areas. A test pit instaUed in this area (TT3-5) incUcated essentiaUy natoral material. 

SoU samples from test pits within IWS 3 contained generaUy low levels of chlorinated VOC, 

widi die excq)tion of TP902 (330 mg/kg TCE), as discussed in Section 4.1.5.3. TP902 is hi 

a location which had Utde or no measured VOC in soU gas. SoU samples collected from boring 

B128, instaUed within the area of the soU gas survey, detected only trace levels of chlorinated 

VOC. 

4.1.5.2 Surficial SoU Sampling Results 

Three surficial soU samples (U707I, U708I, and U709I) were coUected at or near IWS 3 and 

submitted to the laboratory for analysis for FuU TCL/TAL Compounds. The surface soU sample 

(UlOl) coUected from boring location SlOl was designated as the background sample. The 

complete analytical results for TCI^VOC, TCL-A/BN and TCI^Pesticides/PCB, and TAL-

Metals analyses are presented in AppeniM J on Tables J-3, J-4 and J-5, respectively. Table 4

17 presents a summary of the concentrations of compounds detected in any sample. As shown 

on Table 4-17: 

•	 No VOC were detected m U707I or U708I, above die CRQL. Chlorinated VOC 

were detected m U709I; 
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•	 Non-chlorinated VOC (carbon cUsulfide, ethyl benzene, toluene, and xylenes) 

were detected in U709I; 

•	 No PCB or pesticides were detected in any of the three samples, above the 

CRQL; 

•	 No acid/base neutral compounds were detected above the CRQL in any of the 

three samples, with the excqition of pyrene in U708I; 

•	 Metals were detected above and below background concentrations (UlOl). 

Cyanide was measured in samples U708 and U709. Metal results in samples 

generaUy exceeded three times background for arsenic, barium, chronuum, 

cobalt, copper, iron, lead, nickel, and vanadium. 

4,1.5.3 Test Pits SampUng Results 

Six samples, as shown on Figure 2-17 (P901I-A&B, P902I-A&B, and P903I-A&B), were 

coUected, one from the fiU and one from the natural soU below the fiU, from three test pits at 

IWS 3, and submitted to the hiboratory for analysis for FuU TCL/TAL Compounds. In addition, 

the three fiU samples were analyzed for a sd of Waste Characteristics and RCRA 

Characteristics. Table 4-18 presents the results of the analysis for Waste Characteristics and 

RCRA Characteristics. The complete analytical results for TCI^VOC, TCL-A/BN and 

TCL-Pesticides/PCB, and TAL- Metals analyses are presented in Appendix J on Tables J-12, 

J-13, and J-14, respectively. Table 4-19 presents a summary of the concentrations of 

compounds detected in any sample. As shown on Table 4-19: 

•	 FUl from aU three test pits tested below the regulatory limit for RCRA 

characteristics, including TCLP; 
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•	 In general, the three samples exhibited elevated levels for waste characteristics 

tested. AU duee samples exhibited high COD and TPH, 

•	 No pesticides or PCB were detected in any of the sbc samples; 

a A variety of PAH were detected in P901I-A, methyl naphthalene was detected m 

P901I-B, bis (2-ethyl hexyl) phthahite and di-n-butyl phthalate were detected m 

P902I-A. No other acid/base neutral compounds were detected above the CRQL 

in any of the six samples; 

•	 A variety of chlorinated VOC were detected in five of the six samples (no VOC 

were detected in P903I-B). Non-chlorinated VOC (various ketones, benzene, 

ethyl benzene, toluene, and xylenes) were detected in P901I-A, P901I-B, and 

P902I-A. No other VOC were detected above die CRQL m any of die SK 

samples. 

•	 M^als were ddected above and below background concratrations (SIOII). 

Cyanide was measured in aU test pit samples. Sample results for mdals m 

samples P901-A and P902-A and B, generaUy exceeded three times background. 

Sample results for P901-B and P903-B generaUy were within three tunes 

background. 

4.1,5.4 Test Borings 

Six soU samples were coUected from three borings instaUed in and around IWS 3. Samples 

SIOII (background), S103I-A, S128I-A (6/7), and S128I-B (6/10) were analyzed for FuU 

TCL/TAL Compounds. The sample from SlOl was designated as the soU boring background 

sample. An additional shaUow sample at S128I-A (coUected 5-22-91) and at S128I-B (coUected 

5-22-91) were analyzed for TCL-VOC. The complete analytical results for TCL-VOC, 

TCL-A/BN and TCL-Pesticides/PCB, and TAL-Metals analyses are presented m Appendbc J on 

D R A F T	 I 

ESE 



REMEDL\L INVESTIGATION Revision: 1 
PARKER LANDFILL PROJECT Date: 05-02-94 

Page: 4-22 

Tables J-9, J-IO, and J-11, respectively. Table 4-20 presents a summary of the concentrations 

of compounds detected in any sample. As shown on Table 4-20: 

•	 No chlorinated VOC were detected above die CRQL m S103I-A. Trace levels 

of chlorinated VOC were detected m S128I-B (6/10). Elevated levels of 

chlorinated VOC were ddected m S128I-A (5/22), S128I-A (6/7), and S128I-B 

(5/22); 

•	 Non-chlorinated VOC were detected m S128I-A (5/22), S128I-A (6/7), and 

S128I-B (6/10). The non- chlorinated compounds mcluded a variety of ketones, 

benzene, ethyl benzene, toluene, and xylenes; 

•	 No other VOC were detected above the CRQL in any of the sbc soU samples;^! 

•	 No pesticides or PCB were detected m any of the sbc samples; 

•	 A variety of PAH were detected m S1281-A and nqihthalene was detected m 

S1031-A. No other acid/base neutrals were detected above the CRQL m any of 

the sbc samples; 

a Metals were detected above and below background concentrations (SIOII). 

Cyanide was ddected m sample S128-A. Barium, chronuum, and vanadium were 

measured m S128-A at levels exceeding three times background. Other metals 

and other samples were generaUy measured at levels within three times 

badcground. 

4.1.6	 Summary of Contaminant Source Analytical Results 

Surface and subsurface soU testing confirmed the presence of three potential source areas at or 

near die previously identified IWS 1, 2, and 3 Areas. Plates M, N, and O provide cross-
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sections of each IWS area with the corresponding analytical data. Analytical data is derived 

from test pit samples and boring samples coUected within, or just below, the confines of each 

IWS area. 

4,2 GROUNDWATER 

This section cUscusses the natore and extent of contaminants in groundwater throughout the Stody 

Area. Because of the large number of monitoring wells and multiple groundwater sampling 

events, there is a very large analytical database for groundwater. To assist m understanding 

what thq database incUcates in terms of the presence of contaminants in groundwater, ESE has 

1) grouped the monitoring weUs into areas for discussion purposes, and 2) developed a sd of 

incUcator parameters. 

The discussion of groundwater quaUty is presented for five areas: wells associated with the 

SWDA (Section 4.2.1.1), weUs associated widi IWS 1 (Section 4.2.1.2), weUs associated widi 

IWS 2 (Section 4.2.1.3), weUs associated widi IWS 3 (Section 4.2.1.4), and weUs m odier areas 

of the Stody Area (Section 4.2.1.5). Section 4.2.2 provides a sununary of groundwater quaUty 

and presents data in a Stody Area-wide fashion and discusses relevant groundwater quaUty 

standards (Federal MCLs or Vermont Enforcement Standards (VES)). 

Analytical data is presented, in some instances, as total non-chlorinated VOC, total chlorinated 

VOC, total phenoUcs, total other SVOC, total iron/manganese/alununum, and total heavy metals. 

VOC have been separated mto chlorinated and non-chlorinated because of the natore and history 

of the LandfiU^ The RI has shown thq chlorinated VOC are generaUy asscx;iated with the IWS 

areas and thq non-chlorinated VOC are generaUy associated with the SWDA. SVOC have been 

separated for the purpose of understancUng the distribution of phenoUcs (asscx;iated with the 

SWDA), differentiated from odier SVOC which might be associated widi die IWS areas. Metals 

have been separated to cUstinguish between high levels of bon, manganese and aluminum (aU 

associated with the operation of the SWDA) and the significandy lower levels of heavy metals, 
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which, if present, pose the greater health risk. Cyanide has been mcluded in the heavy metals 

calculation. 

Within these general groups, specific compounds were selected to calculate the totals. Only 

compounds identified by the Risk Assessment as constitoents of concem were included. Within 

that list generaUy orUy compounds which have an MCL or VES were included in the total. Any 

phenoUc compounds detected were included in the total phenoUc calculation even though they 

had no groundwater enforcement standard. Based on this selection process the foUowmg groups 

of compounds were used: 

(A) total non-chlorinated VOC: 

acetone 2-methyl-4-pentanone 

benzene toluene 

2-butanone xylenes 

ethyl benzene 

(B) total chlormated VOC: 

chloroform 1,2-cUchloropropane 

cUchlorocUfluoromethane tetrachloroethene 

1,1 -cUchloroethane trichloroethene 

1,1 -cUchloroethene 1,1,1-trichloroethane 

1,2-cUchloroethene vinyl chloride 

(C) total phenoUcs: 

any ddected phenoUc SVOC 

(D) total odier SVOC: 

bis(2-ethyl hexyl)phthalate 

cUethyl phthalate 
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(E) total Fe/Mn/Al: 

iron aluminum 

manganese 

(F) total heavy metals: 

antimony copper 

arseruc cyarude 

barium lead 


berylUum nickel 


cadnuum 
 seleruum 


chronuum 


The concentrations calculated for these groups are based on the highest concentration measured 

for each analyte in any sampling round. ^ 

Plates F through L present groundwater analyte concentrations, for total non-chlorinated VOC, 

total chlorinated VOC, total phenoUcs, total other SVOC, total Fe/Mn/Al, and total heavy 

metals, on the geologic cross-sections. These plates are referred to throughout the discussion 

which foUows. likewise, these groupings are used in plan-view figures discussed throughout 

this section. 

4.2.1 Groundwater Monitoring Wells 

Groundwater monitoring during the RI included new and existing wells in the foUowing areas: 

SWDA, IWS 1̂  IWS 2, IWS 3, and Other Areas. Three rounds of groundwater sampUng were 

performed. This section presents the results of laboratory analyses conducted on groundwater 

during the RI. Not aU wells were analyzed for the same analyte list in aU rounds, dqiendent 

upon the recommendations made in the interim letter report to EPA, dated November 1, 1991, 

presenting Phase 1A Round 1 analytical results and proposing a Round 2 scope of work, and the 
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Scope of Work for Phase IB. No pesticides/PCB analyses were performed during Phase lA 

Round 2 or Phase IB. 

4.2.1,1 SWDA 

WeUsB112B, B113A, B113B, B114A, B114B, B115A, B115B, B117A, B117B, B137A, B137B, 

B138A, B138B, B139A, B139B, and B139C were mstaUed around die perimeter of die SWDA, 

Complete analytical results for TCL-VOC, TCL-A/BN and TCL-Pesticides/PCB, and 

TAL-Metals are provided in Appendix J in Tables J-15, J-16, and J-17, respectively, A zero 

m the data field mcUcates thq the analyte was not measured on thq sample. 

Table 4-21 provides a summary of compounds detected in groundwater in SWDA wells. A 

bhmk indicates that the compound was not detected in thq weU in any sampling round. If a 

compound was detected only in one round m a weU, thq value is presented. If a compound was 

measured in more than one round, a range is provided. 

Figures 4-4 and 4-5 present non-chlorinated and chlorinated VOC concentration ranges, 

respectively, in plan view for SWDA wells. The highest levels of non-chlorinated VOC were 

measured at weUs Bl 14A (5.4 mg/1 total) and Bl 15A (2.0 mg/1 total) and at weUs Bl 14B (0.076 

mg/1 total) and Bl 15B (0.26 mg/1 total). As shown on Plate K, cross-section 8-8', bodi Bl 14A 

and B115A are screened m the Upper Proximal, whUe their deq) counterparts are screened in 

the Lower Proximal. Concentrations of non-chlorinated VOC are 1-2 orders of magnitude 

higher m the Upper Proximal than in the Lower Proximal. The highest concentrations of 

chlorinated VOC were measured at well B139A (9.0 mg/1 total) and B138B (0,24 mg/1). WeU 

B139A is on top of Distal, m the path of contanunants movmg on Distal between IWS 3 and 

IWS 2, and Ukely impacted by contaminants from IWS 3 rather than from the SWDA. 

Concentrations of chlorinated VOC m the deeper screened weU B139B (screened m the distal, 

as shown on cross-section 7-7', Plate J), and the bedrock weU (B139C), are near the detection 

limit. 
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Figures 4-6 and 4-7 present total phenoUcs and total other SVOC concentration ranges, 

respectively, m plan view for SWDA weUs. Concentrations of phenoUc compounds were 

generaUy low, the highest concentration being measured at weU B115A (0.65 mg/1 total 

phenoUcs). Concentrations of other SVOC were generaUy low m aU SWDA wells, the highest 

concentration measured being at well B1112B (0.064 mg/1 total). 

Figures 4-8 and 4-9 present total iron, manganese, and aluminum concentration ranges and total 

heavy metals concentration ranges, respectively, in plan view for SWDA wells. The highest 

metals concentrations were measured in wells B115A (198 mg/1 total Fe, Mn, Al; 1.14 mg/1 

total heavy metals), B137A (117 mg/1 total Fe, Mn, Al; 0.68 mg/1 total heavy metals), and 

B138A (152 mg/1 total Fe, Mn, Al; 0.95 mg/1 total heavy metals). 

4.2.1.2 IWS 1 ; 

WeUs B109A, B109B, B109C, BllOA, BllOB, B l l l  R were mstaUed around IWS 1. Complete 

analytical results for TCL-VOC, TCL-A/BN and TCL-Pesticides/PCB, and TAL-Metals, are 

provided m Appendbc J m Tables J-15, J-16, and J-17 respectively. A zero m the data field 

incUcates that the analyte was not measured on thq sample. 

Table 4-22 provides a sununary of compounds ddected in groundwater in IWS 1 wells. A blank 

mdicates that the compound was not detected m thq weU m any sampling round. If a compound 

was detected only in one round in a weU, thq value is presented. If a compound was measured 

in more than one round, a range is provided. 

Figures 4-10 and 4-11 present non-chlorinated and chlorinated VOC concentration ranges, 

respectively, in plan view for IWS 1 wells. The highest levels of non-chlorinated VOC were 

measured at weUs B109B (3.0 mg/1 total) and B109C (5.2 mg/1 total). The highest levels of 

chlorinated VOC were measured at weUs B109A (3.9 mg/1 total) and B109C (0.85 mg/1 total). 
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Figures 4-12 and 4-13 present total phenoUcs and total other SVOC concentration ranges, 

respectively, in plan view for IWS 1 weUs. Concentrations of phenoUc compounds were 

generaUy low, the highest concentration being measured at wells B109B (4.0 mg/1 total) and 

B109C (2.0 mg/1 total). Concentrations of odier SVOC were generaUy low m aU IWS 1 weUs, 

the highest concentrations measured at weUs B109B (0,21 mg/1 total) and B109C (0.17 mg/1 

total). 

Figures 4-14 and 4-15 present total iron, manganese, and aluminum concentration ranges and 

total heavy metals concentration ranges, respectively, m plan view for IWS 1 wells. The highest 

metals concentrations were measured m wells B109A (22 mg/1 total Fe, Mn, Al; 0.26 mg/1 total 

heavy metals), B109B (89 mg/1 total Fe, Mn, Al; 0.72 mg/1 total heavy metals), and B109C (64 

mg/1 total Fe, Mn, Al; 0.96 mg/1 total heavy metals). 

4.2.1.3 IWS 2 

WeUs B105, B106A, B106B, B107, B108A, B108B, B132, B134A, B134B, B135A, B135B, 

B105I, and B108I were mstaUed around IWS 2. In addition, existing weUs MW13 and ERTl 

were mcorporated mto the stody of IWS 2. Complete analytical results for TCL-VOC, 

TCL-A/BN and TCL-Pesticides/PCB, and TAL-Mdals are provided m Appendbc J on Tables 

J-15, J-16, and J-17, respectively. A zero in the data field incUcates that the analyte was not 

measured on that sample. 

Table 4-23 provides a summary of compounds detected in groundwater q IWS 2. A blank 

mcUcates thq the compound was not detected in thq weU m any sampling round. If a compound 

was detected orUy in one round in a weU, thq value is presented. If a compound was measured 

in more than one round, a range is provided. 

Figures 4-16 and 4-17 present non-chlorinated and chlorinated VOC concentration ranges, 

respectively, m plan view for IWS 2 weUs. Non-chlorinated VOC were generaUy detected 

throughout the IWS 2 area, widi die exception of weUs B106A, B108A&B, and B132. The 
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highest levels of non-chlorinated VOC were measured at weUs ERT 1 (19 mg/1 total), and 

B106B (18 mg/1 total). The two deeper companion weUs to ERT 1 detected significantiy lower 

levels of non-chlorinated VOC; B134A (0.14 mg/1 total) and B134B (1.8 mg/l total). 

Chlorinated VOC were detected throughout the IWS 2 area. The highest levels of chlorinated 

VOC were measured at weUs ERT 1 (76 mg/1 total), B132 (5.7 mg/1 total), and B105 (4.0 mg/1 

total). However, as with non-chlorinated VOC, the two companion wells to ERT 1 detected 

significantiy lower levels of chlorinated VOC; B134A (0.08 mg/1 total) and B134B (0.036 mg/1 

total). At weU location BIOS, B108I (screened q the top of distal) is significandy higher m 

VOC concentrations than either the bridging weU (B108A) or the top of rock weU 

(B108B),screened m the distal (see cross-section 3-3', Plate G). 

Figures 4-18 and 4-19 present total phenoUcs and total other SVOC concentration ranges, 

respectively, in plan view for IWS 2 weUs. PhenoUc compounds were not detected, or detected 

near die detection Umit, m weUs B106A, B108A, BI08B, B135A, B134A, and B132. The 

highest concentrations of phenoUcs were measured q wells B106B (6.7 mg/1 total), B105 (3.0 

mg/1 total), and B107 (3.6 mg/1 total). Concentrations of other SVOC were generaUy low m 

aU IWS 2 weUs, the highest concentration measured at well B106B (0.093 mg/1 total). 

Figures 4-20 and 4-21 presrat total iron, manganese, and aluminum concentration ranges and 

total heavy metals concentration ranges, respectively, m phm view for IWS 2 wells. The highest 

metals concentrations were measured m wells B106B (351 mg/1 total Fe, Mn, Al; 1.29 mg/1 total 

heavy metals), B105 (300 mg/1 total Fe, Mn, Al; 2.8 mg/1 total heavy metals), and B107 (346 

mg/1 total Fe, Mn, Al; 1.2 mg/1 total heavy metals). 

4.2.1.4 IWS 3 

WeUs BIOIB, B102A, B102B, B103A, B103B, B103C, B104 and B133 were mstaUed around 

IWS 3. In addition, existing weU MWIOA was incorporated into die stody of IWS 3 as a 

shaUow companion weU to G104. Complete analytical results for TCL-VOC, TCL-A/BN and 

TCL-Pesticides/PCB, and TAL-Metals are provided m Appendbc J on Tables J-15, J-16, and J
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17, respectively. A zero in the data field indicates that the analyte was not measured on that 

sample. 

Table 4-24 provides a summary of compounds detected in groundwater at IWS 3. A blank 

incUcates that the compound was not detected in thq weU in any sampling round. If a compound 

was detec:ted orUy in one round in a weU, that value is presented. If a compound was measured 

m more than one round, a range is provided. 

Figures 4-10 and 4-11 present non-chlorinated and chlorinated VOC concentration ranges, 

respectively, in plan view for IWS 3 weUs. Levels of non-chlorinated VOC were generaUy at 

or near detection Umits for IWS 3 wells. The highest level of non-chlorinated VOC were 

measured at weU B103C (0.16 mg/1 total). Chlorinated VOC were generaUy detected at low 

concentrations at IWS 3, with the highest concentration measured in the bridging weU at B103A 

(1.2 mg/1 total). The highest levels of chlorinated VOC were measured below IWS 3 at wells 

B133 (11 mg/1 total) and MWIO (11 mg/1 total). WeUs MWIO and B133 are screened m die 

Upper Proximal, (bridgmg and top of distal, respectively). Groundwater samples from weU 

B104, screened in the distal at top of rock at this location, detected only very low levels of 

chlormated VOC (0.006 mg/1 total). 

Figures 4-12 and 4-13 present total phenoUcs and total other SVOC concentration ranges, 

respectively, m phm view for IWS 3 wells. Concentrations of phenoUc compounds were at or 

near detection Unuts for aU IWS 3 wells. Concentrations of other SVOC were generaUy low 

m aU IWS 3 wells, the highest concentrations measured at wells BIOIB (0.069 mg/1 total), the 

designated background weU, and B102B (0.033 mg/1 total). 

Figures 4-14 and 4-15 present total iron, manganese, and aluminum concentration ranges and 

total heavy metals concentration ranges, respectively, in plan view for IWS 3 wells. The highest 

metals concentrations were measured m weUs B103B (273 mg/1 total Fe, Mn, Al; 5.1 mg/1 total 

heavy metals), and B133 (406 mg/1 total Fe, Mn, Al; 2.7 mg/1 total heavy metals). 
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4.2,1,5 Other Areas 

WeUs B118A, B118B, B119A, B119B, B119C, B120A, B120B, B120C, B120D, B12iA, 

B121B, B122, B125, B126A, B126B, B127A, B127B, B127C, B131B, B131C, B136A, B136B, 

B136C, and B140A were mstaUed m areas outside die LandfUl. Existmg weUs HBIS, HBID, 

HB2, HB3, HB4S, HB4D, HB5, HB6, MW4A, MW6A, and MW8A were mcorporated mto die 

stody of areas outside the LandfiU. Complete analytical results of TCI^VOC, TCL-A/BN and 

TCL-Pesticides/PCB, and TAL-Metals are provided in ^ipendix J cm Tables J-15, J-16, and J

17, respectively. A zero in the data field indicates thq the analyte was not measured m thq 

sample. 

Table 4-25 provides a summary of compounds detected in groundwater in areas outside the 

LandfiU. A blank incUcates thq the compound was not ddected in thq weU in any sampling 

round. If a compound was ddected only in one rourxl m a weU, thq value is presented. If la 

compound was measured in more than one rourxl, a range is provided. 

Figures 4-22 and 4-23 present non-chlorinated and chlorinated VOC concentration ranges, 

respectively, in plan view, for wells in other areas. Levels of ncm-chlorinated VOC are 

generaUy low throughout the other area wells. The highest concentrations of non-chlorinated 

VOC were measured m weUs B120D (0.40 mg/1 total) and B126B (0.14 mg/1 total), which are 

bedrock wells. The highest levels of non-chlcHinated VOC measured ui overburden weUs was 

q weU B121B (0.10 mg/1 total). Chlorinated VOC were measured m bedrock weUs B120D 

(0.063 mg/1 total) and B136C (0.13 mg/1 total). Concentrations of chlormated VOC are 

generaUy low throughout overburden wells in other areas. The highest concentrations of 

chlorinated V(X in overburden weUs were measured at wells B125 (0.14 mg/1 total) and Bl 19C 

(0.051 mg/1 total). As shown on cross-section 6-6' (Plate I), die series of overburden weUs 

along Brown Farm Road (B126A,HB1-D&S, B121A&B, and B122) ddected chlorinated VOC 

only at, or near, the detection limit. 
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Packer Test Samples 

Groundwater VCX̂  samples were coUected during packer tests at B126B, the Curran residential 

weU (B127D), and the Riverside School private weU (B120E). Table 4-26 presents a summary 

of the compounds detected in the groundwater samples coUected from each packer test. 

DupUcate samples were coUected at the Riverside School weU and are designated -A and -B. 

The analytes measured at the Curran and Riverside School wells are consistent with Long-Term 

Morutoring analytical data obtained from these locations (presented in Section 4.2.4). 

4.2.2 Summary of Groundwater Analytical Results 

Plate P shows VOC groundwater concentrations across the Stody Area. Concentration values 

shown are the maximum concentrations measured in any groundwater sampling round. 

Concentrations are provided for TCE, DCE, total other chlorinated VOC, and total non-

chlorinated VOC, usmg color ccxled bar graphs. 

A discred list of analytes were measured m excess of Federal MCLs or Vermont Enforcement 

Standards. Table 4-27 presents the analytes which exceeded either standard m any groundwater 

sample, during any groundwater sampling round. Table 4-27 also provides the Federal and State 

standard concentration for each analyte. 

Only one SVOC exceeded the Federal or State standards: bis(2-ethylhexyl) phthalate. 

GeneraUy, the levels exceeding these standards were very near the action level of 0,004 mg/1. 

The CRQL for bis(2-ediyl hexyl) phthalate is 0.010 mg/1, so diat most exceedences were die 

resuU of estimated values below the CRQL. The occurrence of phthahites m the environment 

are very frequent and phthalates are common contaminants in sampling and testing equipment. 

Tables 4-28,4-29,4-30,4-31, and 4-32 show die analytes exceeding eidier standard and die weU 

locations where exceedences occurred.for die SWDA, IWS 1, IWS 2, IWS 3 and odier weUs 
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respectively, Plate Q shows the VOC and metal analytes exceeded at each weU location outside 

the LandfiU, provides the sample concentration which resulted in an exceedence, and the 

standard concentration. For metals, analytical results for total and dissolved metals are 

provided. 

The results for the groundwater sample coUected from the Riverside School weU (G120E) did 

not exhibit the levels of VOC measured in previous Riverside School samples coUec:ted from 

their mfluent tqi (see Section 4.2.4), nor the levels of VOC measured in the sample coUected 

during the packer test of thq weU. The major groundwater bearing fractore zone found in the 

weU was within the bottom 10 fed of the open bedrock weU. Other zones of potential inflow 

were incUcated, but did not yield significant water flow. Presumably, the everyday use of the 

weU would assure thq the mfluent sample would be rq)resentqive of the major contributmg 

fracture. 

During groundwater sampling, a pump was placed at the bottom of the weU and three weU 

volumes were removecL The VOC sample was coUected with a baUer, lowered to the top of the 

water colunm within the becbock weU. It is possUile thq cUlution from Upper fractore zones, 

and inadequate opportuiuty within the weU for mixing, resulted in the anomalous low 

concentrations in the baUed sample. AdcUtionaUy, placement of the purge pump in the bottom 

of the weU most likely resulted in purging of the lower portion of the weU with Utde if any 

impad on the stagnant water in the Upper portion of the welL Future groundwater samples 

should be obtained through the centrifugal purge pump rather than through the use of baUers. 

4.2.3 Additional Residential WeUs 

At the request cxf EPA, three residential drinkmg water wells (Haywood, Clark Sr,, and Berry; 

see Plate D), not part of the Long Term Monitoring, were sampled and analyzed for VOC 

during the Round 2 groundwater monitoring. Table J-15 m ^ipendix J presents the results of 

those analyses. The analytical data incUcates the foUowmg: 
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• No VOC were detected in any of the three samples, above the CRQL, 

4,2.4 Long Term Monitoring 

Table 4-33 presents a summary of compounds detected in five rounds of sampling and analysis 

of residential wells, completed during the RI field investigations. Sampling rounds were 

conducted m July and October, 1991, m January, ^ r i l  , July, and October 1992, m January, 

^ r i l  , July, and October 1993, and m January 1994. 

The Curran and Nadeau residences are not always available for sampling during the winter, as 

both famiUes close their homes. The Gadq>pe residence was removed from the program prior 

to the January, 1992 sampling because it was connected to the new Village water supply line. 

The Riverside School and Hoffman, Curran, Griffith, and Jones residences were removed from 

the program prior to the July, 1992 sampUng because they were connected to the new Villaj^ 

water sui^ly line. Table 4-33 incUcates the total number of rounds sampled q each location. 

A blank on Table 4-33 indicates thq the analyte was not detected m any sampling round at that 

location. If an analyte was measured during only one sampling round, thq value is shown. If 

an analyte was measured in more than one round, a range is provided. 

The sample numbers for each sample location are as foUows: 

R601 Riverside School 


R602 Griffith Residence 


R603 Curran Residence 


R604 Jones Residence 


R605 Hoffman Residence 


R606 Sheltra Residence 


R607 Boulanger Residence 


R608 Gadappe Residence 
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R609 Nadeau Residence 


R610 Mosher Residence 


4.3 SURFACE WATER AND SEDIMENT 


Complde analytical results for sediment for TCL-VOC, TCL- A/BN and TCL-Pesticides/PCB, 

and TAL-Metals are presented in Appendbc J on Tables J-18, J-19 and J-20, respectively. 

Complete analytical results for surface water for TCL-VOC, TCL-A/BN and 

TCL-Pesticides/PCB, and TAL-Metals are presented m i^ipendbc J on Tables J-21, J-22, and 

J-23, respectively. Table 4-34 presents a summary of compounds detected in surface water or 

sediment. A bhmk incUcates thq the analyte was not detected in thq sample in either sampling 

round. If an analyte was measured in oiUy one round, thq value is presented. If an analyte was 

measured in both rounds a range is provided. Table 4-35 presents the results of water quality 

testing on the surface water. As shown on Tables 4-34 and 4-35: 

•	 None of the surface water or sectiment samples tested above the CRQL for 

pesticides, PCB's, or A/BN compounds. 

•	 VolatUe organic compounds were not ddected at concentrqions thq are 

considered toxic to aquatic organisms in either short- or long-term bioassays (i.e., 

0.10 mg/L, USEPA Ambient Water (QuaUty Criteria documentation). 

•	 None of the metals detected m surface water, with the excqition of sUver, are 

notably toxic to aquatic organisms. While not known to be very toxic, maximum 

concentrations rqx)rted for calcium, manganese, bon, sodium, potassium, 

magnesium, and barium were aU from samples taken at Station 402. 
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•	 Laboratory water quaUty data presented in Table 4-35 shows a decrease m water 

quaUty parameters' concentrations with distance from 402 downstream toward the 

Passumpsic River. 

n Station 402 also showed maximum concentrations rqx)rted for many of the metals 

analyzed in sedimrat. Arseiuc, whUe detec;ted infrequendy, had anomalous 

results for sediment sampled at Station 402, as the irutial sample was 16.5 mg/kg 

whUe the replicate was 1,908 mg/kg. Based upon the anomalous arsenic result 

at station 402, on September 9, 1992, dupUcate sediment samples were coUected 

from station 402 and analyzed for TAL-Metals, specificaUy arsenic. The 

repUcate samples contained 1.3 and 1.4 mg/kg arsenic, respectively. 

Q Mean values for other metals in sediment feU within ranges considered near 

background for soils and sediment by several authors (Baudo d al., 1990; Long 

and Morgan, 1990). 

Stations 401, 405, and 411 were deUneated as background locations. Station 401 is upgradient 

of the LandfiU. Stations 405 and 411 are located m streams upgradient of the unnamed stream 

traversmg the LandfiU, and fiow into the unnamed stream. These locations were selected during 

a site-waUcover by rqiresentatives of the Respondents, EPA, DEC, and U.S. Fish & WUdUfe 

Department. 

Table 4-36 presents the average metal concentrations for the three background locations and a 

comparison of sample mdals results to thq mean. As can be seen from Table 4-36, the ratio 

is below 3.0, excqit for location 402. 

Based on the physical and chenucal data, it is evident thq no persistent compounds, capable of 

bioaccumulation or biomagnification, were detected in any of the samples taken. Therefore, 

mjury to organisms higher up in the food web is not a concem. A change in water and sediment 

quaUty is evident at Station 402, primarUy as a result of cUssolved soUds (e.g., iron/manganese) 
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that are typicaUy found in leachate from landfiUs. This sampUng station, as weU as Station 403 

and 404, are very shaUow and flocxled on a seasonal basis, and the likelihcx)d of significant fish 

populations in these areas is low. Therefore, any risk to the fish commuruty within these areas 

would be quite low. 

4.4 ECOLOGY 

ESE completed a Phase lA preliminary ecological risk assessment (ERA). The USEPA Region I 

Superfund Ecological Assessment Team (SEAT) also performed an ecological assessment which 

evaluated the distribution and concentration of constituents of concem in surface water and 

secUment, and subsequent putative effects on ecological recq>tors. The purpose of this section 

is to briefly summarize the previous investigations. 

4.4.1 Background 

The Phase lA investigation included a preliminary ecological assessment which provided the 

Region I SEAT with data and mformation necessary to finaUze the ERA. It mcluded a site 

walkover, a wetland delineation, a water quaUty survey, and a bioassessment of benthic 

macroinvertebrates. The foUowmg discussion briefly summarizes the major conclusions of the 

field work. 

n The narrow, shmb-scmb wetlands m the vicinity of the landfiU (Stream 1 and 

Stream 2 on Figure 4-24 are primarUy fed by groundwater and shed flow of 

precqiitation within the unsatorated zone. With the e x c ^ o  n of smaU segments 

of the streams the majority of the reaches are losing surface water to groundwater 

(Plate R). Stream 1 contributes a negUgible portion of the total discharge of 

Stream 2. 
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•	 The background sampling locations (401, 405, 409, and 411) chosen within these 

streams represent natoral conditions. 

a Isohited physical and chemical impacts are confined to the presence of 

fiU/sand/sUt deposited as a result of erosion of the landfiU cap, the precipitation 

of amorphous iron oxide, and subsequent growth of iron-dq)endent nucroflora 

(e.g., Ferrobacillus). 

a Of the morutoring stations evaluated. Station 402 showed the greatest decrease in 

water and sediment quaUty. Constituents thq historicaUy have presented 

ecological concem, such as PCBs, mercury, and organchlorine pesticides, were 

not defected. 

4.4.2	 Study Area Mq) ^ 

A stody area map, dq)icting the general types of hmd use or habitat (iqihuid forest, wetland, 

hayfield, eto.) near or adjacent to the site, is presented in Hgure 4-24. This map also presents 

surface water monitoring stations (401 through 411) utilized during the Phase lA investigation 

and biological monitoring stations (BS-01 through BS-08) utilized during the Phase IB field 

mvestigation (Section 4.4.3). An m-dqith deUneation and descrqition of the wdhmd and uphmd 

vegetation, soUs, and hydrology is presented m die RI/FS Woric Plan (ESE, 1991). 

4.4.3	 Water QuaUty and Benthic Macroinvertd>rate Survey 

A third round of water quaUty parameters (pH, dissolved oxygen, specific conductance, 

temperatore, oxidation-reduction potential (ORP)) was taken on August 20, 1992. These data 

are presented alongside of measurements obtained during the previous monitoring rounds (Table 

4-37), The stations are oriented within the table m an upstream to downstream manner so trends 

might be observed. No obvious trends in pH and temperatore can be seen within a specific 

sampling round. Changes in dissolved oxygen, specific conductivity, and ORP are evident at 
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monitoring locations near the landfiU (402, 403, and 404). It is important to note, however, that 

this is a low energy wetland, Consequendy, surface water fiow within this area is shaUow, 

diffuse, and poorly oxygenated. 

Typical of municqial landfills, reduced iron within the leachate is oxidized by iron-dqiendent 

microorganisms (e.g., Ferrobacillus spp.) or dissolved oxygen present upon discharge to surface 

water. The deposits of the iron oxide and the mucilaginous colonies of iron bacteria extend 

qiproximately 200 yards downstream of the confluence of Stream 1 with Stream 2. Although 

these dqiosits are unsighdy, they improve water quaUty by providing a physical (very large 

surface area to volume ratio) and chenucal (complexation, coprecipitation) means by which 

dissolved metals and orgaiucs can be removed from the water colunm. These clq)osits also 

appear to have no detrimental effects upon aquatic biota, as fish, amphibians and aquatic insects 

successfiiUy colonized an artificial substrates placed within this dqiositional reach. 

A bdter long-term reflection of both water quaUty and habitq is the compositicm of the benthic 

macromvertebrate community (USEPA, 1989). Because of the low surface discharge and the 

obvious physical impacts to the wdland adjacrat to the landfiU, an upstream-downstream field 

study was designed to evaluate the mflueiKe of Stream 1 on Stream 2. 

Cool, first-order streams are generaUy not very pnxhictive environments because they receive 

a Umited mpm of particulate orgaiuc noatter (USEPA, 1989). Artificial substrates (rock baskds, 

herein referred to as samplers) were therdbre employed to enhance the natural habitq, as weU 

as to minimize variabiUty in the sampling program. 

Conventional water quaUty measuranents were made q aU of the sampling stations (BS-01 

through BS-08> during sampler placement (August) and sampler removal (October). Figures 

4-25, 4-26, 4-27, and 4-28 presem measuranents of qiecific conductivity, dissolved oxygen, 

oxidation/reduction potential (ORP), and pH, respectively. A marginal mcrease in conductivity, 

dissolved oxygen, and pH occurs downstream of the Stream 1/Stream 2 confluence. A decrease 
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in ORP, a result of the presence of reduced iron, is seen at BS-04, Ferrous iron is rapicUy 

oxidized, and the ORP subsequendy increases with increasing distance from the landfiU, 

Table 4-38 presents the benthic macroinvertebrate data. Taxa richness (total number of orders) 

did not appear to vary from station to station. The total number of individuals coUected from 

each substrate was higher downstream of the landfiU. 

The proportion of msects from the l^hemen^tera (mayfUes), Plecoptera (stonefUes), and 

Trichoptera (cacklisflies), commonly known as EFT, is frequendy used as a functional enc^int. 

As seen m Table 4-38, Station BS-05 had die lowest proportion of EFT, whUe station BS-04 

qipears to be unaffected. The EPT/Diptera ratio, which should decrease with a decrease m 

wat» quaUty, was also the lowest at BS-OS. 

BS-04 should, theoreticaUy, receive the highest concentrations of landfiU-derived materials arid 

consequendy show the greatest impad. Observations made in the field indicated thq this was 

the case, as the sampler was coated with amoiphous iron oxide precqiitate (BS-04 was located 

immediatdy downstream of the confluence of Stoeam 1). The taxonomic data, however, do not 

support this. BS-05 has the lowest number of individuals and the lowest proportion of EFT. 

Station BS-05, however, had the highest proportion of predatory Megaloptera, which may 

explain the observed decrease m EFT. Furthermore, assuming the unpad at BS-OS is genume, 

the presence of taxa which are sensitive to poUutants (Ephermeroptera, Plecoptera, Trichoptera) 

at stations BS-06, -07, and -08 indicate a rapid recovery of the stream. Snails and freshwater 

clams, which are sensitive to toxic metals, are also abundant q these downstream stations. 

The major conchisicm drawn from this survey is thq the effect of landfiU leachate on the 

stmctore of the macroinvertebrate commuruty is minimal and transitory. The presence of 

sensitive individuals downstream suggests thq adverse effects are not the result of metal 

intoxication. 
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4.4,4, Receptor Inventory 

An inventory of wUdlife observed near or within the confines of the landfiU are presented m 

Table 4-39. The dominant predators within the wetland qipear to be fox and rq)tors. Two fish 

(sUmy sculpm) were caught within samplers taken from BS-01 and BS-08. Other types of fish 

were not observed within the stream. One amphibian (unidentified salamander) was caught m 

sampler BS-04. 

4.4.5 Ecological Risk Assessment 

The Region I USEPA subcontracted TRC Envuonmental Corporation to perform an ERA, which 

is contained in a separate document along with the human health risk assessment. The ERA 

utilized field data generated during the Phase lA and Phase IB field stodies, as weU as 

constmcting idealized e^qiosure scenarios for antic^)ated ecological recq)tor8, such as th^ 

meadow vole and the red fox. 

Toxicity criteria used for assessing risk were either derived from available toxicity Uterature or 

from cUetary requirements for surrogate species. Much of the risk thq could be attributable to 

the kndfiU was chie to metals (e.g., aluminum, iron, barium) which have not been traditionaUy 

associated with either acute or chronic adverse effects. Tlie assessment concludes thq "surface 

water and sediment contamination within the Parlor LandfUl streams are unlikely to result in 

adverse effects to resident aquatic biota" but thq "unpads from sUtation and sedunentation of 

the Parker LandfiU streams may result from erosion of the cap". Alduxigh not evaluated m the 

risk assessment, the ktter is responsible for most of the current unpad to Stream 1. 

Hazards to terrestrial aiumals were evaluated for the industrial waste areas, although the 

uncertainties associated with this type of assessment are very much greater than those associated 

with aquatic risk. The ERA concluded thq metals were also the major constitoents of concem 

within these locations, especiaUy iron and aluminum. 
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4.4.5 Wetland Evaluation Technique (WET II) 

The Region I EPA Superfund Ecological Assessment Team requested that a WET n be 

conducted on the wetlands that are adjacent to the landfiU. This evaluation is subsequent to the 

wedand deUneation (ESE, 1991) and die ecological risk assessment (USEPA, 1993). 

The WET n mediodology was originaUy developed m 1983 by the Federal Highway 

Administration to assist in the evaluation of wetlands relative to environmental impacts. The 

methodology was hiter revised by the U.S. Army Corp of Engineers and is currentiy available 

as a hard copy and/or a computer based model (Adamus et al., 1991; Adamus et al., 1987). 

The WET n procedure defines eleven differeq functions thq wedands perform as a natural 

resource. These functions, along with a brief explanation of each (as defined primarUy by the 

original authors) are presented as foUows: 

• Ground Water Recharge: the potential for a wdland system to 

recharge an aciuifer (surface water losing to 

ground water) 

Ground Water Discharge: the potential for a wetland system to 

recharge a surface water body (ground water 

moving to surface water) 

Floodflow Alteration: synchronizing or stabilizing peak surface 

water mnoff by storing or defying 

discharge in the downslope joumey to a 

nver 

Sediment Stabilization: preventing removal of soils/sediment by 

shoreline anchoring of vegetation; dispersing 

erosive forces caused by waves 
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Sediment/Toxicant Retention: 	 removal of suspended soUds and chemical 

contaminants that may be adsorbed to them 

from the water column, through deposition 

and retention 

Nutrient Removal/Transformation: 	 storage of nutrients within sediment or plant 

substrate and transformation of inorgaiuc 

nutrients to orgaruc form (e.g., nitrate/nitrite 

to ammonia) 

Production Export 	 flushing of relatively huge amounts of 

organic material downstream, providing 

nourishment to primary and secondary 

consumers 

WUdlife Diversity/Abundance 	 support of a notably greq on-site cUversity 

and/or abunchmce of wethmd-dqiendent 

buds (also includes other arumals thq utiUze 

the wetland for breeding, nugration, 

overwintering, focxl or shelter) 

Aquatic Diversity/Abundance 	 support of a notably great on-site diversity 

and/or abundance of fish or invertebrates 

which are mainly confined to water and 

satorated soils 

Uniqueness/Heritage 	 the use of wetlands for aesthetic enjoyment, 

nature stody, education, scientific research, 

open space, preservation of rare/endemic 

species, protection of archaeologicaUy or 
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geologicaUy unique features, or maintenance 

of historic sites 

•	 Recreation includes both consumptive (sport fishing, 

hunting) and nonconsumptive (swimming, 

canoeing, boating, birding) forms of water-

dependent recreation 

Each of these functions, m tum, is quaUtatively ranked as "low", "mcxlerate" or "high" under 

three sqiarate categories: social significance, effectivraess, and opportunity. As described in 

the methodology: 

"Social significance assesses the value of a wetland to scKiety due to its special . 

designations, potential economic value, and strategic location. Effectiveness 

assesses the cq)abiUty of a wedand to perform a function due to its physical, 

chemical, or biological characteristics. C^^rtunity assesses the opportonity of 

a wetland to perform a function to its level of capabiUty." 

The authors (Adamus, et al., 1991) also point out thq, under most circumstances, the results 

of the WET n should not be used as a criteria for ddennining whdher mitigation is required, 

but rather how much nutigation effort is justified. 

Much of the mformation on the many variables required to complete the WET n process is taken 

from previous studies and available documentation. This includes data obtained from the Phase 

lA and Phase IB field operations, topogrqihic mq)s, natoral resource mventory documents, 

wetland chissification documents, eto. For a better understanding of the nature of the wetlands 

assessed here, the reader is advised to pemse both the wethmd delineation presented m the 

original woriq)hm (ESE, 1991) and the final version of the Ecological Risk Assessment (USEPA, 

1993). 
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Several areas of the watershed must be identified for input to the WET n model. The 

assessment area (AA) is generaUy defined as the immediate wetland area being evaluated. The 

mput zone (IZ) is the upland or subwatershed area that suppUes the AA widi snowmelt or mnoff 

resulting from precipitation events. The service area (SA) is generaUy an area downstream of 

the AA to which the functions or "services" are deUvered. Figure 4-29 presents the mqi used 

to identify the AA, the IZ, and the SA. Most of the mput for the model is m the form of a 

yes/no response to a question, and over 95% of this input is primarUy concemed with the AA. 

For this assessment, two wetlands were considered: the wedand surrounding Stream 1, or 

"AAl" and the wetland surrounding Stream 2, or "AA2", The summary of the evaluation 

results for AAl are as foUows (SS = social significance; EF = effectiveness; OP = 

opportunity; L = low; M = moderate; H = high; U = uncertain; * = model does not 

evaluate): 

FUNCTION EVALUATED SS EF OP 

Ground Water Recharge L U « 

1 Ground Water Discharge L H * 

Floodflow Alteration L H M 

Sediment StabUization L H * 

1 Sediment/Toxicant Retention L M H 

1 Nutrient Removal/Transformation L H H 

Production E)qx)rt « M * 

WUdlife Diversity/Abundance L H * 

L L * 

1 Uruqueness/Heritage L * * 

I Recreation L « m 
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For AAl, social significance ranked low for aU categories. This category "flags" any feature 

that makes the wetland incUviduaUy uiuque from the perspective of educating or enUghtening 

society (e.g., the presence of a rare or endangered species or its location relative to a heritage 

program). Under the effectiveness category, functions that ranked "high" included groundwater 

cUscharge, floodflow alteration, sediment stabilization, nutrient removal/transformation, and 

wUdUfe cUversity/abundance. Under the opportonity category, sediment/toxicant retention and 

nutrient removal/transformation ranked high. The "broad" interpretation of the WET n results 

for AAl, are as foUows: 

•	 biologically., the wethmd does not provide adequate habitq for aquatic orgarusms 

but does provide potentiaUy adequate habitq for wetland-dqiendent birds; 

•	 physically, the wetland serves to prevent landfiU-derived erosion/sediment froin 

moving into the Passumpsic River and to retain water volume and synchronize 

mnoff from storms or snowmelt, aUeviating floodflow within the former; and 

•	 chemically, the wdhmd serves to retain or transform landfiU-derived nutrients and 

contaminants, precluding nugration downstream into the Passumpsic River. 

A model was also generated for AA2, which includes Stream 2 (upstream of the confluence with 

Stream 1). This model was generated by using the same general input required for Stream 1 

(the wetlands share many similar characteristics), but changing answers to questions which only 

appUed (and were unique to) Stream 2. The summary of the evaluation results for AA2 are as 

foUows (SS = social significance; EF = effectiveness; OP = opportonity; L = low; M = 

moderate; H = h i ^  ; U = uncertain; * = model does not evaluate): 
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FUNCTION EVALUATED SS EF OP 

*Ground Water Recharge L U 

*Ground Water Discharge 	 L H 

Floodflow Alteration L M M 

*SecUment Stabilization 	 L H 

Sedunent/Toxicant Retention 	 M L H 

Nutrient Removal/Transformation 	 L L L 

mProduction Export M 	 « 

«WUdUfe Diversity/Abundance L H 

*Aquatic Diversity/Abundance L M 

* *Uniqueness/Heritage L 

' «Recreation 	 L 
• 

The outout for AA2 was sunilar to thq of AAl, excqit thq, under social significance 

secUment/toxicant retention went from "L" to "M"; flcxxlflow alteration went from "H" to "M", 

secUment/toxicant retention went from "M" to "L", nutrient removal/transformation weq from 

"H" to "L", and aquatic diversity/abimdance went from "L" to "M", Under opportunity, 

nutrient removal/transfonnation went from "H" to "L". AU of these minor changes seen 

between the oatpat of the model for AAl vs. AA2 can primarUy be attributed to: 

• the presence of the landfiU within the inpq zone of AAl 

• the presence of a continuous surface water flow within AA2 
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• the difference in slope, topography, and wetland cUspersion between AAl and 

AA2 

The logistical output for both models is presented in Appendix Q. The last page of the qipendix 

also presents the answers to die model questions thq were different bdween AAl and AA2 (y, 

yes; n, no; i, not qipUcable or not enough information). 

D R A F T 

ESE 



REMEDIAL INVESTIGATION Revision: 1 
PARKER LANDFILL PROJECT Date: 05-02-94 

Page: 5-1 

5,0 CONTAMINANT FATE AND TRANSPORT 

This section cUscusses the enviromnental fate and transport parameters associated with the 

compounds detected during the Remedial Investigation. Section 5.1 details the theoretical basis 

for the evaluation of fate and transport characteristics, and Section 5.2 summarizes the site-

specific fate and transport values. Section 5.3 discusses the potential nugration pathways m the 

study area. 

5.1 THEORY 

Migration, persistence, and relative distributicm of compounds between air, water, and soU 

depend on both hydrogeologic and compound-specific paramders. The foUowing discussion 

addresses each of these parameters as they may affed behavior of compounds within the Stody 

Area. 

5.1.1 Advection by Groundwater Flow 

Within a porous mecUum (soU), the advection rate of dissolved or aqueous-phase compounds 

under transient conditions is based on Darcy's Uiw (Bear, 1979): 
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where, 

v= average pore velocity (length/time) 

K= hydrauUc conductivity (length/tune) 

i= hydrauUc gracUent (dimensiorUess), which equals the piezometric 

head cUfference between two points on a groundwater pathline 

divided by the distance between the two points. 

ne= effective or drainable porosity (dimensionless) of the soU, 


approximately equal to the specific yield. 


Rd= retardation factor (R4 ^ 1), a dimensiorUess parameter thq 

rq)resents the ratio of groundwater pore velcx:ity to the actual 

advection rate in a sorbuig (onto immobile soU grains) porous 

mecUum under transient cx}iu%ntration concUtions. 

5.1.1.1 Sorption 

Rd represents the attenuation of a plume's frontal advancement due to sorption, i.e., temporary 

storage, on soU particles, and particulariy on organic tnatter in the soU. Retardation within 

bedrock aquifers is typicaUy very linuted, as the organic carbon content of the rock is negUgible. 

Examples of analyses for which rdardation must be considered mclude (1) calcuhition of the 

time required for contamination to reach a given downgradient location, and (2) determination 

of the time recjtored to remediate a contaminated aquifer. 

The retardation factor is defined by the foUowing rehuionshq) (Freeze and Cherry, 1979): 

J2̂  = 1 + p^Kj/n^ 
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where Pb is the bulk dry density of the soU (mass/volume), n, is the effective porosity of the soU 

(volume of voids/total soU volume), and K^ is the soU-water partition coefficient (volume/mass), 

often referred to as the cUstribution coefficient. 

The soU-water partition coefficient is the relative magnitode of the chenucal concentration on 

soUd particles and m pore water for a particuhir soU (Lyman d al., 1982): 

C, - KjC^ 

where, 

C, = concentraticm of the compound sorfoed to the soUd phase of the soU (mass 

chenucal/bulk dry mass soU) 

Cw = concentration of the compound in the pore water of the soU (mass/volume) 

In this expressicm it is impUcidy assumed thq an equilibrium exists betwera the soUd and water 

phases and that the sorption process is linear (FreundUch isotherm with exponent equal to unity) 

over the range of concentrations considered. 

For non-ionic orgaruc compounds such as VOC's, K^ can be calculated from the measured 

fraction of orgaruc carbon natoraUy cxxurring in the soU, 4o (grams organic carbon/gram dry 

soU), and the organic carbon sorption coefRcient, K ,̂ (Tmsley, 1979): 

^ d ~ ^oe ^oe 
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Values of K̂ ^ for many common orgaruc compounds are available in the Uteratore. K^ is also 

related to the octanol-water partition coefficient, K^ ,̂ for which a large data base is also 

available (e.g., Hansch and Leo, 1979). For fine-grained soU particles, K̂ o and K^ are rekted 

as foUows (Karickhoff d al., 1979): 

K „ S 0.63JC^ 

Chenucal-specUic rehitionshqis between K ,̂ and K^ also exist for several VOC (e.g., Lyman 

d a l . , 1982). 

5.1.1.2 Transport by Dissolved Orgaiuc Carbon 

For certain famiUes of orgaruc compounds, the presence of cUssolved organic carbon (DOQ in 

groundwater can partiaUy reverse the sorption process to soU particles and release sorbed 

constitoents to groundwater. As a result, the nugrqion of these compounds, under certain 

circumstances, can be enhanced (Enfield and Bragtsson, 1988). Increases in mobiUty are 

greatest for very hydrophobic (high K  ̂  compounds such as pesticides, polycycUc aromatic 

hydrocarbons (PAH) and, dioxins. Due to their characteristicaUy low Ko '̂s, VOC transport in 

groundwater is generaUy unaffected by partitioning to DOC unless DOC concentrations exceed 

10,000 mg/L (Bnfield and Bengtsson, 1988). TypicaUy natural DOC concentrations m 

groundwater range from 1 to 10 mg/L. 

5.1.2 Dispersion 

Dispersion is a dilation process by which an irutial volume of aqueous solution continuaUy mixes 

with mcreasmg portions of the flow system. Dispersion occurs on a smaU or microscopic scale 

due to molecular di^s ion in the water phase, nonuniform velcx;ity distributions withm the pore 

space, and to a large degree the tortoous pathlines that groundwater foUows during movement 
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through interconnected soU pores of different sizes and shapes. On a macroscopic scale, 

dispersion results from geologic heterogeneities such as layers and lenses of contrasting soU type 

(i.e., hydrauUc conductivity). In practice, cUspersion is primarUy due to variations in hydrauUc 

conductivity which produce large gracUents ui advective transport. It is weU known that aquifers 

contain horizontal layers or lenses of coarser and finer grained materials, compared to the 

average material type, thq can result in zones of significandy higher and lower permeabiUty, 

respectively, than the dqith-averaged permeabiUty determined from pumping and slug tests. 

Factor of ten permeabiUty variations over the thickness of an aquifer are not uncommon 

(Freyberg, 1986; Gelhar et al., 1985; Robertson d al., 1991; and Sudicky et al., 1983). For 

contaminant transport, the higher permeabiUty zones are more important because they determine 

the maximum cUstance over which dissolved constituents wiU nugrate from the source area. 

With respect to chenucal nugration from a source area to an arbitrary downgradient location, 

cUspersion wiU cause contaminants to arrive in a shorter time interval than the travel time based 

on the mean groundwater pore velcx;ity (Section 5.1.1). This reduced travd time associated with 

dispersion is due to advection m the higher permeabiUty zones of the aquifer thq causes the 

concentration distiribution in the longitodinal (flow) direction to q>read out or d i ^ r s e  . The 

adcUtional length, L^, thq a chenucal may nugrate due to diqiersion can be estimated from the 

foUowmg rektionship (Bear, 1979): 

L d - ^ 

where. 

t = total time of groundwater travel (= V/L^tJ 


Rd = retardation factor 


DL = longitodinal cUspersion coefficient (length '/time) 
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In a porous mecUum, the longitudinal cUspersion coefficient can be estimated as foUows: 

^L = tti • ^ 

where, 

V = groundwater pore velocity 

a^ = longitodinal dispersivity of the acpiifer (length) 

The percent reduction in travel time along a pathline due to longitudinal dispersion can be 

calcuhited using the ecpiation (Bear, 1979): 

A t = ^ * 100 
^ t o t a l 

where. 

At = reduction in travel tune along a pathline due to longitodinal dispersion (%) 

Li = adcUtional distance (in excess c^ advection distance) thq chemical migrates due 

to longitudinal dispersicm 


L,o(̂  = total distance of travel by mean advection (groundwater flow) 


An exceUent sununary of estunated longitodmal dispersivity values for numerous sites is given 

by GeUiar d al., (1985). 
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5.1.3 Advection Due to Ruid Density Differences 

Advective transport can also occur due to fluid density differences in cases where the total 

dissolved soUds (TDS) concentraticm is very high. A typical example is saliruty mtmsion mto 

an aquifer, where the greater density of the salt water (TDS 35,000,000 i^b) causes it to smk 

within the fresh water aquifer. This causes downward advection of groundwater and results in 

stratification of the aquifer into varying zones of saliruty. However, density effects can be 

caused by any dissolved compound, if the concentration is high enough. Laboratory experiments 

have shown that density effects begin to be observed when the total dissolved concentration in 

a plume exceeds bacl^round levels by about 1,(X)0,000 to 5,000,000 ppb (Schincariol and 

Schwartz, 1990; SchwUle, 1988). 

5.1.4 Attenuation 

In recent years groundwater scientists have begun to understand the role of nucroorganisms in 

the subsurface transformation of orgaruc chenucals. Recent stocUes have shown that large 

numbers of organisms can exist m the subsurface environment. In many cases, orgaruc 

compounds can be completely degraded to harmless products. However, by-products can also 

be produced which are more mobUe and toxic than the parent compound. These transformations 

can make it difficult to correlate groundwater contaminaticm with particuhu sources. 

Quantitative precUctions of the fate of biologicaUy reactive chenucals are approximate at best. 

This is due to a hu;k of understanding of the biochenucal transformation process and variabUity 

of transformation rates in an acpiifer (e.g., as much as two orders of magrutocte over a distance 

of less than 1 m). For example. Wood d al., (1980) have demonstrated m the hiboratory and 

observed in the field the foUowing anaerobic transformations of parent compounds to chiughter 

compounds: 
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carbon tetrachloride -• chloroform -» methylene chloride 

trans-1,2-cUchloroethene 

PERC -* TCE -• cis-l,2-dichloroediene -* vmyl chloride 

1,1-cUchloroethene 

1,1,1-trichloroethane •* 1,1-cUchloroethane -» chloroethane 

The transformation of PERC (tetrachloroethylene) and TCE (trichloroethylene) to vinyl chloride 

is an example of a transformation to a chiughter compound which is considerably more toxic than 

its parent compound. 

Persistence in the envuonment can be described by a parameter known as the environmental 

half-life of a compound. The enviromnental half-life, tm, is related to a decay constant, X 

(1/time), in a first-order decay process: 

X = I i i ( 2 ) / t , 1/2 

where ln(2) s 0,693. The produd of the decay constant and the porewater concentration is 

equal to the rate (mass/time/unit volume) at which a compound degrades mto another form of 

compound. In practice, the parameter half-life is an empirical parameter thq quantifies mass 

loss due to biological, photochemical, chenucal, or physical (e.g., volatilization) degradation 

mechanisms. 

Within the subsurface, biological activity is beUeved to be the principal cause of the 

mineralization (i.e., transformation to inorgaiuc constitoents) of orgaruc compounds (Alexander, 

1978). Hydrolysis is the reaction of compounds with water or the hydroxide or hydronuum ions 

asscx;iated with water. However, organic functional groups such as halogenated aromatics (e,g,, 
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TCE, TCA, PCE), ketones, benzenes, and phenols are generaUy resistant to this mechanism 

(Lyman et al., 1982), Oxidation (loss of electrons during a chenucal reaction ) and reduction 

(gain of electrons during a chenucal reaction) can also alter and attenuate organic compounds. 

In a shaUow surface water body or in the upper few centimeters of a soU colunm, volatilization 

is often an unportant loss mechanism for organic compounds. For most inorgaiuc compounds, 

geochemical transformations are the most important degradation mechanisms. Due to the 

complexity of degradation processes and the fact thq Utde data is typicaUy available to 

adequately model the loss mechanisms, precUction of decay rates in the field, as discussed above, 

is very difficult and not often feasiMe, especiaUy for biodegradation. 

5.1.5 Other Fate Parameters 

AdcUtional compound-specific properties that characterize organic compound fate in the 

subsurface are: 

:::ii::ili:;s:::. i|liii::i:a:;;::;:::!||ii:;B^^^ 
• • 1 

Henry's Law constant (air-water partition A<nieou$-Dha.se volatilization 

coefficient) 

Aqueous SolubUity Dissolution 

Density (specific gravity) of NAPL (1) Advection of NAPL (1) 1 

(1) NAPL = Non Aqueous-Phase liquid 

Each of these prc^ierties are addressed below. 
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5.1.5,1 Air-Water Partition Coefficient 

The Henry's hiw coefficient (Morel, 1983) relates the equiUbrium concentrations in air and water 

for voUtUe compounds in a multi-phase system such as the unsatorated zone of the subsurface 

or the air-water interface of a water body: 

H = C J C 


where H is the dimensionless Heruy's kw coefficient (derived as foUows: '̂  / mole^ ^^^ 
0 . 0 2 4 

C, and C  , are the chemical concentrations in air and water, respectively. The coefficient is used 

in the calcuhuion of volatilization from a water body or soU and for the determination of soUd^, 

water, and air ccmcentrations resulting from chenucal partitiorung in a contaminated, unsatorated 

soU. 

Organic compounds with Henry's law coefficients greater than lO ' atm-m*/mole are generaUy 

considered to be highly volatile. These compounds can volatUize relatively rqiidly from water 

at air-water interfaces such as surface water bodies or groundwater tables. The rate of 

volatilization tends to be controUed by diffusion in the water phase. Table 5-1 sununarizes 

values of the Henry's kw coefficient for selected orgaruc constitoents. 

5.1.5.2 Aqueous SolubiUty 

The solubiUty of a compound in water is the maximum amount of thq compound that wiU 

cUssolve in pure water at a specified temperatore. Water solubiUty is one of the most important 

fate and transport parameters and cUctates the mechanism by which the majority of contamination 

is transported in the Stody Area. If adcUtional compound is added to a solution at the solubiUty 

linut, two phases wiU be formed if the organic compound is a soUd or Uquid at the system 

temperature: 1) a satorated aqueous solution (with concentration equal to the solubiUty), and 
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2) a soUd or Uquid organic phase (Lyman et al., 1982). Highly soluble compounds tend to have 

relatively low K^ values and Henry's law coefficients and tend to be more readUy bicxiegradable 

by microorganisms in soU. 

5,1.5.3 Density/Specific Gravity 

The density of a fluid (mass/volume) is used to determine whether non aqueous phase Uquid 

(NAPL), when present, wiU smk (dense non aciueous phase Uquid, DNAPL) or floq (Ught non 

aqueous phase Uquid, LNAPL). Recendy published research suggests that aqueous phase 

concentrations that are within 1 to 10% of the solubiUty of thq chenucal are mcUcative of the 

presence of NAPL (Feenstra et al., 1991). 

The mobiUty of DNAPL is dqiendant on the volume of free product existing at its source. A 

smaU quantity of DNAPL present in the subsurface can ciuickly become bound in the soU matrbc 

due to capillary attraction between the DNAPL and soU grams. DNAPL existmg m this state 

is considered "residual DNAPL". In ordo- for DNAPL to begm to migrate, to die DNAPL 

release must be large enough in quantity to exceed the residual storage capacity of the soU 

matrix m the unmediate vicinity of the release. If the release volume is sufficiendy huge, 

nugration wUl m general be verticaUy downward due to gravitational forces. If the DNAPL 

encounters a low-permeabiUty kyer, it wiU coUect or pool above the layer and, dqiencUng on 

the surface slope of the kyer, and the release volume, nugrate horizontaUy. 

5.2 AREA-SPECIFIC CHARACTERISTICS 

Table 5-1 summarizes chenucal specific parameter values for selected constitoents. The range 

of foe values used m the calculation of K^ and R̂  were presented m Table 3-2. Due to the 

site-specific nature of bicxiegradation and the lack of accurate methcxls for estimating parameter 

values, environmental half-Uves are not included. Accordingly, chemical degradation is 

conservatively ignored in the foUowing evaluations. 
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Laboratory analyses of soU samples were completed m order to evaluate the degree of 

partitioning, for the selected compounds, onto soU and to estimate the resulting attenuation 

(retardation) during advective transport by groundwater through the overburden. Laboratory soU 

analysis for physical parameters was performed on six composited soU samples during Phase 1A 

and four adcUtional soU samples during Phase IB. A description of the process for selec:tion of 

sample composite groups and the testing methodology is presented in ^)penciix F and was 

briefly summarized in Sec:tion 3.6 of this Rqx>rt. Composite soU groups and a summary of data 

were presented m Tables 3-1, 3-2, and 3-3. 

5.3 PRIMARY GROUNDWATER MIGRATION PATHWAYS 

This section discusses the primary contaminant nugration pathways in Stody Area groundwatqr. 

The potential nugration pathways include non-aqueous, vapor phase, and aqueous phase 

transport. 

5.3.1 Potential Migration as a Nonaqueous Phase liquid 

From fleld and laboratory stocUes the pres^ice of DNAPL in an aquifer has been determined to 

be reliably indicated by groundwater concentrations of DNAPL constituents thq exceed 1 to 

10% of dieu aqueous-phase solubUities (Feenstra et al., 1991; SchwUle, 1988). Usmg TCE as 

a DNAPL indicator compound (sohibiUty =1,100 ppm), TCE concentrations in groundwater 

exceedmg 10 to 100 mg/Uter mdicate thq DNAPL is likely to be present in the subsurface. The 

groundwater data coUected in the Stody Area to date, within the boundaries of IWS 2 (Plate P), 

suggests thq the only location residual DNAPL may be present is near ERTl where aqueous-

phase TCE concentrations exceecting 20 to 40 ppm have been measured. 
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Analytical data for soU samples from the IWS 2 area were also evaluated to determine DNAPL 

presence, usmg TCE as the mdicator compound. As presented m Section 5.1.1,1, the TCE 

concentrations m soU, C„ and groundwater, C,, are rekted as foUows: 

^ s ~ ^ o c ^ o c ^ v 

where Koe = 126 cm*/g for TCE and foe = 0,003 for a mixtore of Distal and Proximal soUs. 

With the above relationship and parameter values. 

C S j ^ - 0 .4 (C^)TCS 

The maximum soU concentration thq can exist with aqueous-phase TCE in the pore water is 

given by die above equation widi Q = solubUity (1,100 mg/Uter for TCE). Accontingly, soU 

concentrations exceecting about 200 to 600 mg/kg (ppm) TCE are indicative of DNAPL presence 

m the soU matrix. This methcxi of evaluating DNAPL presence m the subsurface has been 

increasingly utilized in recent years (e.g., Feenstra d al., 1991). 

Considermg die above soU concentration range (200 to 600 mg/kg), die foUowmg soU samples 

coUected m die IWS 2 area are Ukely to contam DNAPL (refer to Plate N): 

• TP906I-B (2,500 ppm TCE q 9 feet below ground surface, bgs), and 

a TP906I-B (200 ppm TCE at 5.6 feet bgs), and 
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Boring B129I (1,000 ppm TCE at 0-2 fed bgs). 

Most importandy, soU and groundwater concentrations below ERTl are very low: 

Location of Sample at Groundwater Concentration SoU Concentration of TCE 
IWS 2 of TCE 

1 Boring B134, 42-44 ft. 0,003 ppm 
below grade (12 ft. above 
screen for B134A) 

B134A 0.004 ppm 

1 B134B 0,005 ppm 1 
Note thq the soU and groundwater concentrations b^ieath ERTl are very consistent (e.g., 0^4 
* 0.005 ppm = 0.002 ppm m soU, which is q)proxuiiately equal to the measured value of 0.003 
ppm m boring B134 (42-44 fed). 

In summary, both soU and groundwater data beneath the shaUow screen dqith of weU ERTl are 

consistent and exhibit very low concentrations. 

Similar consistency between soU and groundwater concentrations was also found at depth 

adjacent to ERTl at Bormg B107 and weUs B135A and B135B: 

Location of Samjde at Groundwater Concentration SoU Concentration of TCE 
IWS 2 of TCE 

Boring B107. 152-154 ft. 0,011 ppm 

below grade (tc^ of 

bedrock) 


B135A 0.029 ppm 

1 B135B (top of bedrock) 0.026 ppm 
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Note: 0,4 * 0,029 ppm = 0.012 ppm which is approximately equal to the soU concentration m 
boring B107 (152-154 feet). 

None of the above ckta incUcate that DNAPL has likely migrated beyond the immedkte vicinity 

of ERTl. It is possible that the sanc^iack or a pockd within the borehole armulus may provide 

a smaU localized reservoir of residual DNAPL, which is not unpacting other surrouncting wells. 

Although these data suggest thq DNAPL is naturaUy contained to the ERT 1 vicmity, they do 

not eliminate the possibiUty that DNAPL may have nugrated beyond this area. 

5.3.2 Advection Due to Density Differences 

Aqueous phase concentrations in the viciruty of IWS 2 are not greq enough to induce density 

driven flow. Combined dissolved ccmcentrations detected in groundwater in the Stody Area are 

generaUy less than 1(X),000 ppb, more than a factor of ten times lower than levek thq couid 

cause density-induced advection. There is only one (ERTl) location where total dissolved 

contaminants might approach levels thq would cause density differences greq enough to induce 

flow. However, the combmed levels at ERTl are stiU 2 to 5 times less than I,000,(XX) ppb. 

In adcUtion, a wealth of verticaUy spaced ckta exist within the immediate area to suggest thq 

vertical flow due to density differences is not occurring. The concentration of TCE in ERTl 

is 500 times greater than seen in the two wells screened verticaUy below it (B134A and B134B). 

Aqueous phase concentrations at other locations in the Stody Area are typicaUy less than those 

observed at IWS 2. Therefore, this transport mechanism is not considered a major one within 

the Stody Area and wiU not be evaluated further. 

5.3.3 VoktUization 

The mechanism of volatilization can introduce vapor phase constituents into the unsaturated 

zone. Field morutoring for the presence of vq)or phase VOC has shown thq this migration 

pathway is linuted, as discussed in Section 4. Therefore, further analysis of this migration 

pathway is not warranted at this time. 
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5.3.4 Aqueous-Phase Migration 

The hydrogeology of the LandfiU is comprised of three primary flow regimes (see also Section 

3,7 Hycbogeology). 

1) South-southwesterly flow of groundwater in the Upper Proximal, which is 

generaUy underlain by the lower permeabiUty Distal. 

2) Southwesterly and south-southwesterly regional groundwater flow of groundwater 

in the Lower Proximal, and 

3) Southwesterly groundwater flow through fractured becbock, generaUy consistent 

with the Ji jomt sd. 

Vertical flow of groundwater within the aqpiifer is a function of vertical gracUents within the 

respective Proximal portions of the acpiifer. Field data incUcate a downward gracUent in the 

Upper Proximal but no signiflcant vertical gradients within the Lower Proximal. A limited 

volume of groundwater may also flow from the Upper Proximal to the Lower Proximal through 

the Distal due to the strong vertical gradient between the two units, as discussed m Section 

3.7,2.1, 

The focus of this section is to present the nugration of aqueous phase VOC constitoents m 

groundwater within the Stody Area. This cUscussion does not specificaUy ackbess the transport 

of senu-voktUe compounds (SVOC), as only one SVOC exceeded the Federal or State standard, 

(bis-2-ethyUiexyl) phthakte. As discussed in Section 4.2.2, the occurrence of phthalates m 

groundwater is not uncommon and it is often detected in groundwater samples due to sampling 

and testing equipment. AdcUtionaUy, transport of metals is not mcluded for the foUowmg 

reasons: 
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•	 There are only four Icx^ations in the Stody Area at which the cUssolved 

concentration of a given metal exceeded the Federal or State standard, aU of 

which are m the LandfiU and are as foUows: 

MWIO - Antimony 


107 - Arsenic 


134B - Antimony 


115A - Arsenic and Nickel 


•	 In nearly aU cases, the total metals concentration gredly exceeded the dissolved 

metals concentrations (Pkte Q, Tables 4-27 through 4-31), suggesting the metals 

present are sorbed to the particulates in soU. 

•	 Metals tend to have extremely high K̂  values and very high retardation factors 

which are typicaUy 10 to 1000 greater than thq of organic compounds (Table 5

1). 

1=1 There does not qq)ear to be an observable pattem to the distribution of dissolved 

metals detected m groundwater m the Stody Area, suggestuig thq the presence 

of a discrde plume of nugrating metals is not occurring. 

The difference in metals concentrations in total versus dissolved groundwater samples is 

significant to the potential for transport of metals in groundwater. Although infrequent 

measurements of metals were detected in groundwater samples downgracUent of the LandfiU, 

exceedances of MCLs occurred only in samples for total metals, not for samples for dissolved 

metals. 

Extensive research on monitoring weU sampling techniques (Backhus, d al., 1993) has 

estabUshed that typical approved methods for coUection of groundwater samples frequendy resuU 

in significant overstatement of concentrations for hydrophobic compounds, such as PAH, PCB, 
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and metals. This is because most of the chemical mass for these types of compounds in a 

groundwater sample is sorbed onto coUoids and not cUssolved in the water. This results in 

measured levels of metals, in unfiltered samples, which over estimate the actual concentration 

in groundwater by as much as a factor of ten. For this reason, dissolved metals analyses more 

accurately precUd the actual concentrations of metals in the groundwater flowing through the 

aquifer. As demonstrated in the RI, the occurrence of metals outside the LancUiU is mfrequendy 

greater than the MCLs and is never m excess of MCLs for the dissolved fraction. 

5.3.4.1 Migration within the Upper Proximal from IWS 3 

There appear to be two groundwater pathways from IWS 3, one in the Upper Proximal and one 

in fractured bedrock. Orgaiuc compounds, primarUy chlorinated orgaruc compounds, originating 

in IWS 3 foUow the top of the Distal and enter the Upper Proximal west and southwest of 

IWS 3. The orgaiuc compounds are transported to and enter the Lower Proximal m the vicinity 

of IWS 2. A more detaUed discussion of the Upper Proximal migration pathways foUows. 

Migration widun fractored bedrock is discussed under Bedrock Transport From t^e T.andfiî  

Area. 

Organic compounds from IWS 3 are expected to travel dirough the Upper Proxunal along the 

paths shown m Figures 5-1 and 5-2. As discussed m Sec^on 3.7.2.2, die vertical hydrauUc 

conductivity of the Distal is estinoated to be almost 45 tunes less than the horizontal hydrauUc 

conductivity of the Distal (qiproxunately 1 order of magnitode) and 1200 times (approximately 

three orders of magnitode) less than the hydrauUc conductivity of the Proximal. The tangent kw 

for the refraction of groundwater (Freeze and Cherry, 1979) can be used to calcukte preferential 

horizontal flow in the Uiq)er Proximal: 
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where: 

Ki = hydrauUc conductivity of the first formation 

K2 = hydrauUc conductivity of the second formation 

^1 = angle of flowline in the first formation 

02 = angle of flowline in secoixl formation 

solvmg for $2, the equation becomes: 

e2=tan-M--^ tane , ) 

It is assumed thq a flowline leaves the Upper Proximal (the higher hydrauUc conductivity kye^, 

Ki) and enters the Distal (the lower hydrauUc conductivity kyer, K,). A range of di 

(corresponding to the range in K,, K^ ranging fiom 89° (near horizontal flow in the U j ^  r 

Proximal) to 45° (equal vertical and horizontal flow m Upper Proximal), can be assumed, 

where $2 would then be 90° (vertical flow in the Distal). Or, as stated in Freeze and Cherry 

(page 173): "In aquifer-acpiitard systems with permeabiUty contrasts of 2 orders of magnitode 

or more, flowUnes tend to beccmie almost horizontal m the aquifera and ahnost vertical m die 

aquitards". 

The groundwater chemistry data also support the interpreted flow maps and suggest that the 

Distal is effectively attenuating transport of contaminants verticaUy (Plate P). For example, the 

levels of VOC in groundwater above the top of the Distal are significandy higher than q the 

becbxx;k surface (as at the MWIO cluster and B139 cluster). 

Organic compounds from the IWS 3 area would appear to have migrated toward IWS 2, based 

on the foUowing: 
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•	 The surface topography of the Distal, which is the base of the Upper Proximal, 

appears to infiuence the groundwater fiow direction m the satorated portion of the 

Upper Proximal. This can be seen from a comparison of the pathlines m the 

U i ^  r Proximal (Figure 5-1) computed from groundwater elevations and those 

computed along the top of Distal (Figure 5-2). The pathlines m Figure 5-2 were 

computed by using the Distal surface to infer flow direction. Beyond the Unuts 

of the area shown in Figure 5-1, the Upper Proximal unit is unsaturated and the 

influence of the distal surface topography would be restricted to unsatorated zone 

moisture movement. 

•	 The concentrations of chlorinated orgaruc compounds detected in wells B139 and 

B104, screened below the Distal, are two-to-three orders of magiutode lower than 

the concentrations of non-chlorinated orgaruc compounds detected in adjacent 

wells screened above the Distal, suggesting thq vertical transport through tlie 

Distal is limited. 

Near IWS 2, the Distal is missing, apparendy eroded prior to clqx)sition of the Esker Delta. 

The Esker Delta, considered as hydrauUcaUy sunilar to the Lower Proximal, provides a 

hydrauUc connection between the Upper Proximal and the Lower Proximal from the IWS 2 area, 

(see cross section 3-3', Plate G). 

The nugration of organic compounds in the Low^ Proximal is discussed in the foUowmg 

section. 

5.3.4.2 Migration Through die Lower Proxunal fiom IWS 2 and die SWDA 

The Lower Proximal is a groundwater transport pathway for chlorinated and non-chlorinated 

organic compounds originating m the SWDA, IWS 1, IWS 2, and IWS 3. Non-chlorinated 

compounds origmatmg in the SWDA enter the Lower Proximal at the eastem side of the SWDA 
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where the Distal is thin or missing, in the IWS 2 area where the Distal is missing, and possibly 

within the SWDA through gaps in the Distal, 

Chlorinated VOC at IWS 2 are verticaUy distributed throughout the Upper Proximal and 

satorated Distal. This distribution q>pears to be primarUy the result of aqueous-phase VOC 

transport from IWS 3, as discussed above. Secondary sources may be due to be transport across 

the top of the Distal from IWS 1 (discussed below), and sources within IWS 2. Groundwater 

flow from IWS 2 and beneath the SWDA is westerly to southwesteriy. The aqueous-phase 

chlorinated and non-chlorinated VOC within the U j ^  r Proximal, saturated Distal, and regoUth 

at IWS 2, and within the Lower Proxunal beneath the SWDA, migrate ractiaUy m a westerly and 

southwesterly direc t̂ion as incUcated on Figure 3-13. 

If TCE is chosen as an qipropriate incUcator constitooit for the transport analysis of chlorinated 

VOC, because TCE is the most widely distributed chlorinated VOC constitoent of concem in 

the Study Area, transport times can be estimated using formulas presented in Section 5.1.1. 

Using an hydrauUc conductivity of 1.5E-03 cm/sec, a gracUent range of 0.002 to 0.07 ft/ft 

(consistent with varicnis Ukely gradients in and around die LandfiU), an effective porosity of 

0.05, and die TCE retardation factor of 2.2, TCE velocity would range from 0.1 to 3.0 ft/day, 

depending on the particukr gractient over the path chosen. 

The pathlines and asscx:iated travel tunes for TCE, if originating in the IWS 2 area and/or 

SWDA area, suggest thq acjueous-phase TCE could reach the vicmity of B119 m qiproximately 

40 years. However, longitodinal dispersion reduces this travel time^ Therefore, a combination 

of advection and diq;)ersion could account for transport of VOC from the IWS 2/SWDA area to 

the vicuuty of B119 within 20 years as mdicated by the groundwater chemistry data. This 

correktes with the fad thq the sources of VOC m the IWS areas are roughly 20 years old. 

' From Gelhar et al., (198S) Oi, the longitudinal dispersivity of the Lower Proximal is estimated to range from 
10 to 100 meters (30 to 300 feet). The groundwater pore velocity (V) in this area is approximately SO to 100 ft/yr 
and L  ̂  is approximately 2,000 feet. Using these values and equations presented in Section 5.1.1, D^ is 1,500 to 
30,000 ft^/yr, L« is 350 to 1549 ft, and At = 17% to 77% for a 40-year time period. 
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Table 5-1 also presents the estimated retarcktion factors expected for the non-chlorinated solvents 

detected in the Stody Area. The majority of these constitoents (2-butanone, methylene chloride, 

benzene), exhibit a lower affinity (KJ for the orgaiuc carbon in soils, which results in a lower 

retardation factor and a greater travel velocity through the aquifer. Using the same parameters 

provided above for TCE, but using a retardation factor of 1.0, the velocity for non-retarded 

VOC would range from 0.2 to 6.0 ft/day dq)ending on the gradient over the path chosen. The 

precUcted pathlines and asscx;kted travel times shown for non-retarded VOC originating at 

IWS 2, IWS 3 and along the eastem margin of the SWDA suggest thq non-chlorinated 

contaminants could reach the viciruty of B119 and the Riverside School in 20 years, ignoring 

dispersion. Taking into accoimt dispersion, it is likely thq non-chlorinated VOC would reach 

there in qiproximately 10 years. Similarly, overburden TCE contamination at B127B and 

B127C is unlikely to have resulted from transport m the overburden, given the transport times 

cUscussed above. 

5.3.4,3 Bedrock Tranqx)rt From die LandfiU Area 

The organic compounds found in bedrock ai^iear to have mairUy originated in IWS 3 with minor 

contributions from the IWS 2 area. The contribution of chlorinated orgaruc compounds fiom 

IWS 2 to bedrock qipears to be linuted. With the excqition of weU ERTl (further discussed 

below), the concentrations of chlorinated organic compounds in, and downgradient of IWS 2 are 

one-to-two orders of magnitude lower than the concentrations found near and downgracUent of 

IWS 1 and IWS 3. The organic compounds m the fractored bedrock dierefore migrate to die 

southwest. 

Chlorinated VOC have be^i detected immediately above the bedrock and in bedrock at IWS 2, 

B132, and at the B136 weU cluster. However, the chlorinated VOC found at these locations 

cannot be readUy explained by nugration from IWS 2. Fust, VOC levels in B106B, located 

duecdy between IWS 2 and B132, are low. Second, flow from IWS 2 is generaUy 

southwesterly (in the Upper Proximal portion of the aquifer) and westerly at depth. Third, 

SWDA constitoents, which are present at IWS 2, are not present at B132. FmaUy the 
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constitoents present at B132 are similar to those measured at MW10/B139 (screened m the 

Upper Proximal and downgracUent of IWS 3) at similar but sUghtiy lower concentrations (refer 

to Plate P). The constitoents measured at IWS 2 mclude a krge fraction of non-chlorinated 

constitoents in adcUtion to chlorinated constitoents. This mix of chlorinated and non-chlorinated 

VOC constitoents is also present m bedrock weUs (B120D and B120E) q the Riverside School. 

The distribution of constitoents suggests: 

•	 Chlorinated orgaruc compounds originating in IWS 3 enter a becbock fractore or 

fracture zone, which is likely to be paraUel to the trend of the Ji joint sd. This 

fractore zone is encountered at B132 and is hydrauUcaUy connected to the 

bedrock fracture zone at B136. These fractures are not clearly hydrauUcaUy 

impacted, in the area of B136, by the fracture zone that transports mixed voktUe 

compounds (chlorinated and non-chlorinated) from IWS 2 to the Riverside School 

area. 

•	 There qipears to be a bedrock hydrauUc connection between IWS 2/SWDA and 

the Riverside School area. It is likely thq this hydrauUc connection consists of 

one or more fractores aUgned consistent with the orientation of the J, joint sd. 

The potential fractures likely extend from the viciruty of the LandfiU, below and 

west of IWS 2, towards the Riverside School area. 

•	 The fractures encountered at B136, assumed to be connected to becbock beneath 

B132, Ukely also contribute chlorinated voktUe constitoents to the Riverside 

School area, downgradient of B136, with sub-paraUel fractore sds carrymg nuxed 

constitoents from IWS 2/SWDA. 

The organic carbon within a porous medk is the primary factor which controls the magnitude 

to which a non-ioruc orgaruc contaminant is retarded with respect to the groundwater flow 

through the aquifer (see Section 5.1.1). However, m a fractored bedrock mectia, groundwater 

flow is not confined to porous medk, but rather a system of ctiscrete fractures and sound 
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bedrock. Flow through the open fractores dominates the transport of groundwater through the 

bedrock in the Stody Area as a whole, and chenucal retardation due to partitioning is limited 

because the organic content of rock is very low and the pore water is exposed to a more Unuted 

fraction of aquifer matrix. 

The hydrauUc conductivity of fractored bedrock can be extremely high within fractured zones, 

but rather low in less fractored rock. Packer testing completed in the Stody Area was completed 

in both fractored and non-fractured rock. The more fractored locations (B115 and B139) 

exhibited hydrauUc conductivities in the range of 10"̂  to 10"' cm/sec, respectively. These 

numbers suggest thq the velocity through fractured zones m the bedrock could be high. Given 

an assumed hydrauUc conductivity of 10"' cm/sec (1035 ft/year, the highest K value measured) 

and a head difference of 33 fed over a horizontal distance of 1950 fed between B139C (located 

near IWS 2) and B120E (located near the Riverside Schcx)l) and an assumed porosity range of 

0.05 to 0.1, the average Darcy velocity of groundwater travelling through the fractore zone 

would be 350 ft/year to 175 ft/year. Accordingly, groundwater could travel from the IWS 2 

area to the Riverside School area in 5 to 11 years. 

5.3.4,4 Transport From IWS 1 

Organic compounds originating in the IWS 1 area apparendy nugrate easteriy, q or m the 

Distal, then enter the Lower Proxinud at the eastem side of the SWDA where the Distal is thin 

or missing, m the IWS 2 area where the Distal is missmg, and possibly within the SWDA 

through holes m the Distal. These compoimds then migrate west, then southwest towards the 

Passumpsic River. Factors impacting transport of VOC from IWS 1 are discussed below. 

Smce the unsatorated zone (Distal) is qiproximately 100 fed in thickness, VOC must travel 

through 100 fed of nearly horizontaUy stmctured sUt and sand dqxisits before it is able to reach 

groundwater. Because the Distal strata dip to the south and east, infiltrating water would 

primarily migrate horizontaUy along dippmg bedcting mterfaces rather than verticaUy. Lateral 
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flow through the unsaturated zone would be paraUel to the dip such that constitoents would travel 

as precUcted by the pathlines presented in Figure 5-2. 

Consequendy, constitoents originating in the surface soU at IWS 1 may be: (1) traveling 

eastward and entering the Lower Proximal portion of the aquifer beneath the SWDA where the 

top of the Distal mtersects the groundwater at an elevation of qiproximately 718 fed, or (2) 

travelling verticaUy downward within the annulus of the abandoned dry monitoring weUs MWl 1 

and MW12. In either case, the constitoents are expected to enter the Lower Proximal portion 

of the aquifer and fiow westward with regional groundwater flow. 

5.4 SURFACE WATER TRANSPORT 

The unnamed stream rqiresoits, if any, a secondary nugration pathway for contaminant 

originating in the SWDA and IWS areas. As discussed m Section 3.7.4, the unnamed streqn 

alternates bdween gairung and losing reaches throughout the Stody Area. Furthermore, flow 

direction through the stream bed is strongly influenced by precqiitation evoits and the subsequent 

drainage of pore water fiom surficial soils into the unnamed stream. Based on this established 

surface water hydrology, the water quaUty of the unnamed stream may have a limited influence 

on groundwater concentrations in the Lower Proximal south and southwest of IWS 2. The 

degree of influence carmot be accurately quantified based on the existing ckta base. 

The surface water quaUty data summarized in Table 4-34 are important in evaluating potential 

surface water quaUty impacts on groundwater. For example, TCE was detected in surface water 

at levels ranging from 0.003 to 0.021 ppm at stations 406, 407, and 408 which are located 

downstream from IWS 2. TCE was not detected upstream of IWS 2. In comparison, TCE 

concentrations detected in groundwater (Lower Proximal) downgracUent from IWS 2 varied from 

0.033 to 0.044 ppm at well 125 and 0.076 to 0.59 ppm at location 136. Smce concentrations 

m surface water recharging groundwater (i.e., leakage through bed sediments) in losing sections 

of the uimamed stream would be significandy dUuted upon mixing with groundwater in the 
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Lower Proximal, it appears that surface water impacts on groundwater quaUty are minimal along 

the first one-third to one-half of the reach downstream from IWS 2. Along the lower half of 

the downstream reach, extencting from IWS 2 to the Passiunpsic River, surface water impacts 

on groundwater quaUty could be proportionaUy krger due to the low VOC levels detected in 

groundwater in this area. Nevertheless, the impad would be very smaU due to the low surface 

water concentrations and the surface to groundwater dUution mentioned above. 
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6.0 CONCEPTUAL MODEL 

This Section presents a conceptual model for the Stody Area. The concqitual mcxlel integrates 

data coUected from aU RI investigations to develop an overaU pictore of natore, extent, and 

nugration of constitoents. The concqitual model provides the framework for the selec;tion of 

remedial altematives and the development of the feasibiUty stody. For thq reason the conceptual 

model focuses primarUy on the medk likely to impact the remedial process. Remedial activities 

at the Parker LandfiU, necessary to ackbess each medk potentiaUy impacted, wiU primarily 

involve potential sources and groundwater. 

6.1 EVALUATION OF POTENTIAL SOURCES 

Four potential source areas have been identified during the completion of the Phase 1A and 

Phase IB uwestigations. The identified source areas are die SWDA, IWS 1, IWS 2, and IWS 3. 

6.1.1 SWDA Source Identification 

The SWDA contains qiproximately 1.4 milUon cubic yards of soUd waste, covering 

qiproximately 14 acres in area and averaging 70 fed in thickness. The primary waste source 

assockted with the SWDA is leachate. Analytical testing of leachate and groundwater incUcate 

thq the constitoents associated with the SWDA consist mainly of ketones (acdone, 2-butanone, 

2-hexanone, 4-methyl-2-pentanone), benzene, ethylbenzene, toluene, xylene, phenoUcs (methyl 

phenol, benzoic acid, phenol), and various mdals. 

Precipitatkin percolates through the waste mass across the entire SWDA. The "kyering" 

stmcture within the SWDA (based on historical operation of the SWDA) likely consists of 

alternating kyers of waste and daUy cover material. Historical information incUcates thq sand 

deposits suitable for constmction purposes (generaUy coarse to mectium sand) were mined from 

the SWDA vicmity prior to use of this area as a soUd waste cUsposal faciUty. Borrow operations 
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were most likely centered around generaUy northwest to southeast oriented melt water 

cUstributary charmel deposits within the Proximal, as weU as the Esker Delta. Historical ckta 

indicate borrow activity ceased when coarser sand deposits were pkyed out and nothing but sUty 

fme sand, sUt, and cky dqx)sits remained. This information incUcates the excavation prececUng 

mitiation of soUd waste operations was terminated m the locaUy extensive Distal, as discussed 

m Sections 3.1 and 3.5, and shown on Pktes F, G, and H. A remnant of the Upper Proximal 

is located above the Distal along the entire length of the eastem access road, as shown on Pktes 

F, G, H, J, K, and L. 

As shown on Pktes F, G, and H, the base of the SWDA is mterpreted to slope toward the east, 

with maximum SWDA thickness concentrated along the axis of the SWDA. Disposal of waste 

within the SWDA began at the lowest pomt near the center of the SWDA axis and eiqianded 

radiaUy away from this point. SWDA eiq)ansion was primarUy toward the west, south, and east 

with vertical expansion concentrated along the axis. DaUy SWDA operations have involved 

disposal of waste at high spots m the SWDA foUowed by spreading of waste downslope with a 

front-end loader. DaUy cover material, consistmg of 0.5 to 1.0 fed of excavated Proximal and 

Distal deposits was pkced over the waste at the end of each day. These operations have resulted 

in the development of alternating kyers of highly permeable trash bounded by kyers of less 

permeable sand, sUty fine sand and cky. .^ipareq random distribution of Proximal and Distal 

daUy cover material has likely resulted m an extremely heterogenous distribution of permeabiUty 

values across and within the SWDA. 

Leachate is generated across the entire SWDA and is conveyed to the groundwater in varying 

quantities across the SWDA. Therefore, individual source areas within the SDWA caimot be 

identified and the whole SWDA must be considered a smgle diffuse source. 
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6.1.2 IWS 1 Source Identification 

IWS 1 is adjacent to, and portions overUe the general foo^rint of, the SWDA. The contaminant 

source within IWS 1 is Umited to the disposal area deUneated on Figure 3-6. Disposal of soUd 

waste and Uquid wastes has resulted in contamination of the soU colunm beneath and adjacent 

to IWS 1. No evidence of buried intad drums of Uquid wastes was incUcated during the 

geophysical and test pit surveys. 

As shown on Table 4-19, the majority of chlorinated VOC detected at IWS 1 are located m the 

vicinity of test pit P908. Tlie soU below the waste contains orUy low concentrations (maximum 

of 0.022 mg/kg) of chlorinated VOC. Test boring B130, however, shows higher concentrations 

of chlorinated VOC m die natoral soU, at a depth of 24 to 26 fed (see Table 4-10). Pkte M 

provides a cross-sectional view of the analytical results for samples within IWS 1. IWS:'! 

direcdy overUes the Distal. Tlie rektively low permeabiUty and fine grained nature of the Distal 

likely results in slow vertical and horizontal nugration and concentration attenuation due to 

adherence to the soU matrix, VOC analyses of waste, and underiying soU samples obtained from 

test pits, further incUcate rqiid attenuation of contaminant concentrations with depth. 

6.1.3 IWS 2 Source Idratification 

The majority of soU colunm contamination at IWS 2 exists m the westem portion of this area, 

and is associated with two or three distmct disposal locations, as shown on Figure 3-7. The 

analytical data (Table 4-14) from test pits P905 and P906, as weU as test pits excavated by 

ERTl, (ERT 1987), mdicate concentrations of chlorinated VOC and concentrations of petroleum 

rekted VOC (boizene, toluene, and xylene). GeneraUy, ketones were not detected m test pit 

samples or m the test boring mstaUed within IWS 2 (B129). The analytical results for soU 

samples from B129 indicate significant reduction in VOC concentrations between dqiths 0 to 2 

fed and 18 to 20 feet. The groundwater table was encountered at a depth of 18 fed. Pkte N 
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provides a cross-sectional view of the analytical results for soU samples within IWS 2. 

Chlorinated VOC are present in Disposal Areas 1 and 3 in the overburden soUs. 

6.1.4 IWS 3 Source Identification 

Waste materials within IWS 3 are limited to the three waste disposal locations identified on 

Figure 3-8. SoU from test pits excavated at IWS 3 (see Table 4-19) mdicate thq the majority 

of chlorinated VOC are legated in the viciruty of P902. These VOC are located primarily in the 

soU beneath the waste. Boring B128 is located approximately 50 fed we^ of P902. SoU 

samples coUected from B128 incUcate VOC conc^itrations in the upper 15 feet, with a significant 

reduction in VOC between 15 fed and 50 feet. Pkte O provides a cross-sectional view of the 

analytical results of samples within IWS 3. 

6.2 HYDROGEOLOGY 

The satorated portions of the major soU and rock units within the Study Area can be grouped 

into three primary hydrogeologic units: the Upper Proximal, the Lower Proximal and Fractured 

Becbock. Over moq of the site the Lower Proximal and Fractured Bedrock are sqiarated from 

the Upper Proximal by the Distal, which is a senu-confining unit. The transmissivity of the 

Lower Proximal is approximately two orders of magrutode greater than the transmissivity of the 

Fractored Bedrock, and the U f ^  r Proximal is very linuted in areal extent. Therefore, in terms 

of groundwater fiow volume, the Lower Proximal is the principal water-bearing unit in the Stody 

Area. 

Although the l^pper Proximal is found across the northem two-thirds of the stody area, only a 

smaU portion of the Upper Proximal along the unnamed stream is saturated. The satorated 

portion of the Upper Proximal is approximately 1400 feet long, up to 450 fed wide and up to 

30 fed thick. The long axis of the Upper Proximal trends northeast to southwest. The Upper 

Proximal is bounded on the northwest by the contad of the water table with the top of the 
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Distal, on the southeast by the contact of the water table with either bedrock or the top of the 

Distal, and on the southwest by the Esker Delta deposit. The top of the satorated Upper 

Proximal is the water table. The bottom of the Upper Proximal is the top of the Distal. 

The Lower Proximal is found across the entire site excqit under the SWDA, where it may be 

pinched out by the Distal. The Lower Proximal is bounded on the west by the esker deposit 

and on the east by the bedrock vaUey waU. The Lower Proximal does not have physical 

northem or southem boundaries. The top of the satorated Lower Proximal is the water table, 

excqit in the area of the SWDA, where the Lower Proximal is bounded by the Distal. The 

bottom of the Lower Proximal is the bedrock surface. The satorated thickness of the Lower 

Proximal is on the order of 100 fed. The satorated thickness of the Lower Proximal ranges 

from 0 fed at the bedrock vaUey waU to over 125 fe^ in the southwest comer of the Study 

Area. Within the LandfiU, the satorated thickness ranges from 0 to approximately 90 fed. ^ 

HydrauUcaUy, the Esker Delta dqx)sit in the unmediate viciruty of the LandfiU is very similar 

to the Lower Proximal. The regoUth (weathered bedrock) is also hydrauUcaUy similar to the 

Lower Proximal in this area. Therefore, the saturated portions of these dqxisits have been 

grouped with the satorated portion of the Lower Proximal. 

The Distal is a lower permeabUity unit thq bounds the bottom of the Upper Proximal east of the 

SWDA and at IWS 2. The Distal ai^iears to act as a leaky confirung kyer between the Upper 

Proximal and the Lower Proximal. The Distal tenninates on bedrock at IWS 2 and mcreases 

m thickness and elevation from IWS 2 to the northwest (toward B109, BllO), such thq the 

bottom of the Distal rises above the water table between B108 and B109 (Pkte F). Accontingly, 

the Distal is saturated at IWS 2, rangmg from 9 fed m duckness at B106 to 73 fed duck at 

B108B, but unsaturated and 78 fed duck q B109 soudi of IWS 1. 

Bedrock underUes the Lower Proximal and Distal across the entire Stody Area. In general, the 

becbock hydrauUc conductivity is tcxi low to transmit significant volumes of water and bedrock 

acts as a lower confining kyer. However, as previously described, a 700 to 8(X) foot wide 
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fractore zone apparendy extends through the IWS 3 Area towards the Riverside School area. 

Higher hydrauUc conductivities within the fractore zone aUow the movement of groimdwater, 

6,2,1 Hydrogeological Influence on SWDA Constitoents 

The SWDA waste mass is interpreted to be in dired contad with the Distal over the westem 

90 % of die SWDA (see Pktes F and G). The proxunity of die SWDA wastes to die water table 

is not known, but is inferred from the data obtained from borings around the SWDA. The 

eastem margin of the SWDA waste mass sits above and adjacent to a narrow wedge of Proximal 

dqxisits perched above the underiying Distal, along the eastem boundary of the SWDA. 

Leachate generated across the entue SWDA is interpreted to nugrate within the unsaturated zone 

in a southeasterly direction along waste kyers, the interface bdween the Distal and the SWDA 

mass, and along suspected bedding planes within the Distal. Portions of this flow is apparentfy 

cUscharged to the Upper Proximal portion of the aquifer (perched wedge of Proximal materia^ 

along the eastem margin of the SWDA and at IWS 2. The Distal forms a leaky semi-confining 

kyer resulting in a perching of the aquifer east of the SWDA. This rektionshq) is evident from 

the geology detailed in Pktes F, G, and K and apparent of krge vertical hydrauUc gradioits at 

weU clusters B114, B115, B117, B108, B103, MWIOA, B133, B104, and B139. The water 

within the Upper Proximal is primarily comprised of infUtration, leachate from the SWDA, 

kteral recharge from the eastem uplands, and groundwater from IWS 3. 

The Distal overUes a LoWer Proxunal which extends beneath the SWDA except m the 

northeastem portion. The Lower Proximal is a thin stratigrqihic kyer along the eastem margin 

of the SWDA, as shown on Plates G and K. The Lower Proximal increases in thickness to the 

west. The Lower Proximal kteraUy contacts regoUth and weathered bedrock to the east and 

beneath IWS 3: The Lower Proximal portion of the aquifer is apparendy recharged by 

groundwater withm the regoUth and Lower Distal east of the SWDA. Some of the leachate from 

the SWDA, which percoktes along bedding planes m the Distal, eventuaUy reaches the Lower 

Proximal portion of the aquifer. Under the eastem porticm of the SWDA this leachate enters 

the groundwater within the Distal and is inferred to flow southeasterly with the groundwater untU 
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it either enters the underlying Proximal or encounters the broad becbock fracture zone in the 

vicmity of IWS 2. Once groundwater, containing SWDA leachate leaves the Distal and enters 

the Lower Proximal, migration is generaUy toward the west, in the Lower Proxunal portion of 

the aquifer. Wmdows of the exposed Lower Proximal dqxisits likely exist beneath the SWDA 

due to prior excavation activity and surficial erosion of the l^iper Proximal and Distal. If 

present, the windows would serve as pathways for westerly and northwesterly nugration of 

contaminated groundwater from the SWDA. 

Under the westem portion of the SWDA, the Distal direcdy overlies the Lower Proximal. In 

this region the Distal is located entirely within the unsaturated zone excqit for the lower most 

portion of the urut at B130. Downward and southeasterly nugrating SWDA leachate within the 

unsatorated zone is mterpreted to be discharged to the groundwater within the Lower Proximal 

portion of the aquifer (Lower Proximal). Once the SWDA leachate enters the groundwater 

within the Lower Proximal, nugraticm is toward the west to southwest, influenced by the 

regional groundwater flow. 

Based on the above discussion, it is evident thq the SWDA serves as a source for shaUow and 

deqi groundwater contanunation, along the eastem and southem margin of the SWDA, and 

shaUow to deqi groundwater contamination along the westem margin of the SWDA. 

6.2.2 Hydrogeological Influence on IWS 1 Constituents 

Rainwater percolating through the soU and soUd waste at IWS 1 must pass through a minimum 

of 78 vertical fed of Distal deposits prior to reacMng the regional groundwater table. At IWS 1, 

the groundwater table is located within the Lower Proximal. Due to bedding attitode in the 

unsatorated zone (Distal), rainwater and snow melt is inferred to' migrate in the unsatorated zone 

m a southeasteriy direction from IWS 1 toward die SWDA as shown m Figure 5-2. Beneath the 

SWDA, the rainwater and snow melt crosses the Distal/Lower Proximal interface and enters the 

regional groundwater table, at which point nugration occurs within the satorated zone and is 

toward the west and southwest. This nugration path results m the mtroduction of IWS 1 
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constitoents at various depths within the Lower Proximal portion of the aquifer to the east of 

IWS 1. This multq)le depth introduction has Ukely caused stratification of constitoents within 

the aquifer m the viciiuty of IWS 1. As seen at weU cluster B109, IWS constitoents are 

prevalent in the shaUow portion of the aquifer (B109A), whereas constitoents from the SWDA 

are dominant m the Lower portion of the aquifer (B109B and B109C; ref» to Plate M). 

6.2.3 Hydrogeological Influence on IWS 2 Constitoents 

At IWS 2, the aquifer consists of the Upper Proximal and the tmderlying Distal. The IWS 2 

viciruty is a coUection point for southeasterly and southerly migrating SWDA and IWS 3 

constitoents, as shown on Figures 5-1 and 5-2. SWDA Constitoents and IWS constituents are 

deUvered to, and commingle in the vicinity of IWS 2. 

Chlorinated VOC at IWS 2 are verticaUy cUstributed throughout the Upper Proximal and 

saturated Distal. This distribution appears to be primarily the result of acpieous-phase VOC 

transport from IWS 3, as discussed above. Seconckry sources may be due to be transport across 

the top of the Distal from IWS 1 (discussed below), and sources within IWS 2. Groundwater 

flow from IWS 2 and beneath the SWDA is westerly to southwesteriy. The aqueous-phase 

chlorinated and non-chlorinated VOC within the Upper Proximal, satorated Distal, and regoUth 

at IWS 2, and within the Lower Proximal beneath the SWDA, nugrate racUaUy in a westerly and 

southwesterly direction as incUcated on Figure 3-13. 

South and west of IWS 2, the Upper Ftoximal portion of the aquifer and the Lower Proximal 

portion of the aquifn' merge and groundwater flows toward the west and south-southwest (Pktes 

G & K). Groondwater quaUty data for monitoring wells located south and southwest of the 

LandfiU incUcate a decrease in constitoeq concentrations within the overburden aquifer. This 

overburden flow, as shown on Figure 3-13, is incUcated by contaminants found q B125/MW4A. 

Levels of contaminants in the overburden in the area of Brown Farm Road have decreased to 

at or near the detection linut, mdicating die extent of nugration m the overburden aquifer. 
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6.2.4 Hycbogeological Influence on IWS 3 Constitoents 

There appear to be two groundwater pathways from IWS 3, one in the Upper Proximal and one 

m fractored bedrock. Organic compounds, primarily chlorinated orgaruc compounds, originating 

m IWS 3 foUow the top of the Distal and enter the Upper Proximal west and southwest of 

IWS 3. The orgaruc compounds are transported to and enter the Lower Proximal in the viciiuty 

of IWS 2. Organic compounds from IWS 3 are eiqiected to travel through the Upper Proximal 

along the paths shown in Figures 5-1 and 5-2. The groundwater chemistry data also support the 

interpreted flow mqis and suggest thq the Distal is effectively attenuating transport of 

contaminants verticaUy (Plate P). For example, the levek of VOC in groundwater above the 

top of the Distal are sigruficandy higher than q the bedrock surface (as q the MWIO cluster and 

B139 cluster). 

The transition from shaUow senu-confined groimdwater contamination at B139A to deejp 

overburden contamination at B132 incUcates a potential breach in the Distal between B139 and 

B132, as discussed m Sections 3.1.4, 5.3.4.1, and 5.3.4.2, and shown on Pktes G & J. 

Discharge of constitoents from IWS 3 in groundwater to the fractured bedrock apparently occurs 

m the general viciiuty of IWS 2 and also qipears to cxxur indqiendendy somewhere between 

B139 and B132. Bedrock tranqx>rt is summarized in more detaU in Section 6.2.5. 

6.2.5 Bedrock Tran^xirt 

The orgaiuc compounds found in bedrock qipear to have mairUy originated in IWS 3 with minor 

contributions from the IWS 2 area. The contribution of chlorinated organic compounds from 

IWS 2 to bedrock appears to be linuted. Chlorinated VOC have been detected unmecUately 

above die bedrock and m bedrock q IWS 2, B132, and at the B136 weU cluster. However, the 

chlorinated VOC found at these locations cannot be reactily expkined by nugration from IWS 2. 

Although the presence of a fracture zone is conjec:toral, based on aU available ckk, the 

distribution of constitoents suggests: 
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• Chlorinated organic compounds originating in IWS 3 enter a bedrock fracture or 

fractore zone, which is likely to be paraUel to the trend of the Ji joint sd. This 

fractore zone is encountered at B132 and is hydrauUcaUy connected to the 

bedrock fractore zone at B136. 

n There qipears to be a bedrock hydrauUc connecrtion between IWS 2/SWDA and 

the Riverside School area. It is likely thq this hycbauUc connection consists of 

one or more fractores aUgned consistent with the orientaticm of the Ji joint sd. 

n The fractores encountered at B136, assumed to be connected to bedrock beneath 

B132, likely also contribute chlorinated volatile constitoents to the Riverside 

School area, downgracUent of B136, with sub-paraUel fracture sets carrymg mixed 

constitoents from IWS 2/SWDA. 
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WOLFBORO. NEW HAMPSHIRE. TO A SCALE OF ^xx^: ̂ ^ iP^ 
ONE INCH EQUALS 100 FEET.	 • LANDRLL LIMIT MONUMENT 

Environmental 2.	 SURVEY DATUM IS 1929 USGS MEAN SEA LEVEL 
= =  < DIRT ROAD Science & 

31 JO LOCATION OF TEST BORING COMPLETED DURING 
3  . PLAN AREA SOUTTH OF MATCH LINE 	 Engineering, Inc. 1991 FIELD SEASON BY CUSHING AND SONS, INC., 

BASED ON USGS PROVISIONAL MAPS, BURKE . : :8102B(MW) * LOCAHON OF WEATHERED BEDROCK OF KEENE, NEW HAMPSHIRE AND ENVIRONMENTAL 

MOUNTAIN AND LYNDONVILLE QUADRANGLES. DRILUNG, INC., OF STOWE, MASSACHUSETTS. 
 PARKER LANDFILL PROJECT 
7.5 MINUTE SERIES, TO A SCALE OF 1:24000. B 1 2 6 A ( M W ) 9 LOCATION OF REGOLITH LYNDONVILLE. VERMONT INDICATES INSTALLATION OF A GROUNDWATER (MW) 

4  . EXTENT OF IWS AND SWDA AREAS IS APPROXIMATE. MONITORING WELL. 	 REMEDIAL INVESTIGATION REPORT 

MW10 LOCATION OF TEST BORING AND GROUNDWATER 
BORING LOCATIONS WHERE 0 MONITORING WELL INSTALLED FOR RAY 0  . PARKER 

AND SON PRIOR TO 1987. REGOLITH / HIGHLY WEATHERED BEDROCK 
•WAS ENCOUNTERED 

LOCATION OF TEST BORING AND GROUNDWATER 
MONITORING WELL INSTALLED FOF? ENVIRONMENTAL 

ERTl 	 FIGURE 3 - 1 
9 	 DRAWING NAME: .JOIN TT̂ EG.PWG ini F NUMBER: .190 302J. RESOURCE AND TECHNOLOGY, (ERT) DURING 

THE 1987 HELD SEASON. SCALE: r = 5 D 0 ' I RE'/ISON: 0 bRAWN Br: g u j I 13ATE: n.^12/92 



SniiRPF- ^^^^ ^^^ TAKEN FROM 'DEDLnGIC MAP OF BURKE QUADRANGLE, VERMONT', 
VERMONT GEDLDGIC SURVEY, BULLETIN No.28j DATED 1951. SCALE 1:62500, 

GILE MOUNTAIN FDRMATIDN. 

N 
VAITS RIVER FDRMATIDN 

E n v i r o n m e n t a l 
Sc ience & 
Engineer ing , Inc. 

PARKER LANDFILL PROJECT 
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REMEDIAL INVESTIGATION REPORT 

REGIONAL BEDROCK GEOLOGY 
1/E 

FIGURE 3 - 2 
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LEGEND 

CONTOUR INTERVAL=10 FEET 

101B « BORING WITH GROUNDWATER MONITORING WELL 
COMPLETED DURING 1991 PHASE 1A STUDY. 

1 3 8 0 ( 5  ) BORING WITH GROUNDWATER MONITORING WELL 
COMPLETED DURING 1992 PHASE 18 STUDY. 

6 9 0  * LOCATION AND ELEVATION OF BEDROCK OUTCROPS. 

WELL*| e>f?. ELEV 

101B 
102B 
103CI
104 
105 
106B 
107 
108B 
109C 
111R 
112B 
1138 
114Bj
1158!
117BI
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119CI
120CI
12181
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J23 
124 
125 
12SS 
127C 
131C 
132 
134B 
136C 
l i /  a 
1353
139CI

723.4 
672.6 

 665.4 
656.9 
580.8 
629.4 
584.7 
570.4 
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672.5 
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607.2 

 579.2 
 567.0 
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 549.1 
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642.9 
675.3 
707.2 
637.3 
595.9 
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593.2 
SS9.4 
588.4 
585.2 1 
559.5 1 
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 S55.5 

NOTES 
BASE MAP FROM "TOPOGRAPHIC WORKSHEET 
OF THE PARKER LANDRLL". DATED SEPTEMBER 
5. 1987, PROVIDED 8Y EASTERN TOPOGRAPHICS 
WOLFBORO, NEW HAMPSHIRE, TO A SCALE OF 
ONE INCH EQUALS 100 FEET. t 

SURVEY DATUM IS 1929 MEAN SEA LEVEL. 

EXTENTS OF IWS AREAS ARE APPROXIMATE. AND 
EXTENDS BEYOND AREAS OF lOENTIRED WASTE. 

THESE BEDROCK SURFACE CONTOURS ARE 
COMPUTER GENERATED CONTOUR LINES WHICH 
HAVE BEEN MANUALLY ADJUSTED BASED UPON 
GEOLOGICAL INTERPRETATION. 

BEDROCK ELEVATION DATA PRESENTED ON THIS 
PLATE CONSIST-OF TEST BORING DATA, BEDROCK 
OUTCROP DATA, AND SEISMIC REFRACTION DATA. 

SCALE IN FEET 



SCALE IN FEET 

LEGEND 
NOTES: | p " f i ^  ̂  Environmental 

INFERRED CONTACT BETWEEN WAITS RIVER 

^̂ ;̂ :̂ :«f$^̂ 
i fepBfl Science Sc 

1  .	 BASE MAP FROM 'TOPOGRAPHIC WORKSHEET FORMATION AND GILE MOUNTAIN FORMATION. 
SNOW FENCE (SURROUNDING IWS AREAS) 

OF THE PARKER LANDFILL'. DATED SEPTEMBER 	 Engineering, Inc. 
3130 LOCATION OF TEST BORING COMPLETED DURING 


5, 1987, PROVIDED BY EASTERN TOPOGRAPHICS. 
 1991 FIELD SEASON SY CUSHING AND SONS, INC 
WOLFBORO. NEW HAMPSHIRE. TO A SCALE OF LANDFILL LIMIT MONUMENT OF KEENE. NEW HAMPSHIRE AND ENVIRONMENTAL PARKER LANDFILL PROJECT 
ONE INCH EQUALS 100 FEET. DRILUNG. INC., OF STOWE. .MASSACHUSETTS. LYNDONVILLE. VERMONT 

2.	 SURVEY DATUM IS 1929 USGS MEAN SEA LEVEL DIRT ROAD 	 INDICATES INSTALLATION OF A GROUNDWATER REMEDIAL INVESTIGATION REPOR' (MW) 
MONITORING WELL. 

J  .	 PLAN Af!EA SOUTH OF MATCH LINE 
BASED ON USGS PROVISIONAL MAPS, SILICEOUS PHYLLITE BEDROCK MW10 LOCATION OF TEST BORING AND GROUNDWATER LOCATION OF SILICEOUS AND SP MONITORING WELL INSTALLED FOR RAY 0. PARKER BURKE MOUNTAIN AND LYNDONVILLE 

AND SON PRIOR TO 1987. 	 CALCAREOUS PHYLLITE BEDROC:-' 
OUAOIMNGLE, 7.5 MINUTE SERIES, TO A 

SCALE OF 1:24000. CP CALCAREOUS PHYLLITE BEDROCK 


ERTl LOCATION OF TEST BORING AND GROUNDWATER FIGURE 3 - 4 

MONITORING 'WELL INSTALLED FOR ENVIRONMENTAL 


CP SP SILICEOUS AND CALCAREOUS PHYLLITE RESOURCE AND TECHNOLOGY, (ERT) DURING 
 DRAWING NAME: CALSIUS.DWG IF-L : NUMBER: 49C 5.:;.t 
EXTENT OF IWS AND SWDA AREAS IS APPROXIMATE. 	 ENCOUNTERED THE 1987 FIELD SEASON. 

SCALE: r = 5 0 0 ' I REVISION: 0 IPRAVW BY: PAD DATE: : ' . - : 3 / 94 
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-̂ 	 MAGNETOMETER SURVEY LINE 

N 

LANDFILL LIMIT MONUMENT • 

APPROXIMATE UMIT OF 
SOLID WASTE DISPOSAL 
AREA (SWDA) AND 

IWS AREAS. 

MAGNETIC FIELD CONTOUR 

^ 

MOBILE HOME 

RAY 0. PARKER MOLITION 
& SONS 

DEBRIS 	 W. 
\ ^- - DIRT ROAD 

AREA ) f ' 
IWS 	 (DDA) 

NOTES: 

1.	 MAGNETIC CONTOUR INTERVAL = 250 GAMMAS. 
2.	 SURVEY LINES WERE COMPLETED ON A 50 FOOT GRID. 
5.	 GE0PHYS1CL4L INVESTIGATION CONDUCTED IN 

APRIL. 1991  . BY 'vVESTON GEOPHYSICAL, INC. 
4.	 BASE MAP TAKEN FROM "TOPOGRAPHIC 

WORKSHEET OF THE PARKER '..ANDFILL". DATED 
SEPTEMBER 5, 1987. BY EASTERN TOPOGRAPHICS. 
WOLFEBORO. NE'W HAMPSHIRE. TO A SCALE OF 
ONE INCH EQUALS 100 FEET. 

Apiroximaw 

Fa aoundary 


WE. Environmental 
Science & 
Engineering, Inc. 

PARKER i_ANOFILL PROJECT 

LYNDONVILLE, VERMG,̂ T 


REMEDIAL INVESTIGATION RE.=ORT 


VtAGNETiC_SURVEY LINE LOCATIONS AND MAGNETIC 
2 0 0 4 0 0 

FIELD CONTOUR PLAN OF SWDA 

FIGURE 3 - 5 
SCALE IN FEET IW"S^ CRAMNC HAMZ: SWQAMAG nL  £ .NUMBE,=<: .190 502'1. 

S'"-" = 2 CO' PE'vlSfCN: 0 : :;?AWN '[ lATE: 11.-'-2.'92 



LEGEND 

AREA OF EXCAVATION/DISTURBED SOIL AS 
DETERMINED BY GROUND PENETRATING RADAR. 

N 	 AREA OF ATTENUATION OF GROUND PENETRATING 
RADAR SIGNAL. 

METALUC OBJECT AS DETERMINED 
BY ELECTROMAGNETIC SURVEY. 

POSSIBLE DRUM AS DETERMINED BY GROUND 
PENETRATING RADAR AND ELECTROMAGNETIC SURVEY. 

^ n 

LOCATION OF TEST BORING COMPLETED DURING B109A 1991 HELD SEASON BY CUSHING AND SONS. INC.. 
OF KEENE, NEW HAMPSHIRE AND ENVIRONMENTAL 
DRILLING, INC.. OF STOWE, MASSACHUSETTS. 

INDICATES INSTALLATION OF A GROUNDWATER (MW) MONITORING WELL 

lviW13 
LOCATION OF TEST BORING AND GROUNDWATER 
MONITORING WELL INSTALLED FOR RAY 0. PARKER 
AND SON PRIOR TO 1987. 

TP908 s LOCATION OF TEST PIT COMPLETED BY ESE 
DURING 1991 FIELD SEASON. 

TT1 - 1 m LOCAHON OF TEST TRENCH COMPLETED 3Y ESE 
DURING 1991 FIELD SEASON. 

SNOW FENCE 

GATE 

GROUND SURFACE ELEVATION AS DETEî MINED BY EASTERN >0' TOPOGRAPHICS IN 1987. SURVEY DATUM IS 1929 USGS 
MEAN SEA LEVEL. CONTOUR INTERVAL EQUALS 2 FEET. 

^ ^ 
/ 

m LANDRLL LIMIT MONUMENT 

KE En'viron.inental 
Sc ience & 

NOTES: 
E n g i n e e r i n g , Inc. 

1. LOCATION OF SNOW FENCE IS APPROXIMATE. PARKER LANDFILL PROJECT 
2. INDEX CONTOUR INTERVAL IS 10 FEET. LYNDONVILLE, VERMONT 
3. GEOPHYSICAL INVESTIGATION CONDUCTED IN REMEDIAL INVESTIGATION REPORT 

APRIL. 1991, BY WESTON GEOPHYSICAL, INC. 
4. BASE MAP TAKEN FROM "TOPOGRAPHIC 

WORKSHEET OF THE PARKER LANDFILL", DATED 
SEPTEMBER 5, 1987, BY EASTERN TOPOGRAPHICS 50 100 

SUBSURFACE/GEOPHYSICAL

IWS1 
 EXPLOR; 'ION PUi.N 

WOLFEBORO, NEW HAMPSHIRE,
ONE INCH EQUALS 100 FEET. 

 TO A SCALE OF 

SCALE IN FEET PR^^WNG HA*4€: rW3T'!.rwc 

FIGURE 3 - 6 
I r r  u NUMBFT: *y  3 : o z  * 

! R E ' V ' ' 3 0 N  : 0 QffAWN gV: PAQ 



LEGEND 

AREA OF EXCAVATION/DISTURBED SOIL AS 
DETERMINED BY GROUND PENETRAnNG RADAR. 

AREA OF AFTENUATION OF GROUND PENETRAHNG N RADAR SIGNAL. 

METALLIC	 OBJECT AS DETERMINED 
BY	 ELECTROMAGNETIC SURVEY. 

POSSIBLE DRUM AS DETERMINED BY GROUND 
PENETRATING RADAR AND ELECTROMAGNETIC SURVEY. 

305 	 PIEZOMETER INSTALLED BY ESE DURING 
1991 HELD SEASON. 

LOCATION	 OF TEST BORING COMPLETED DURING 1991 <ScB108A 	 1992 HELD SEASONS BY CUSHING AND SONS. INC. OF 
KEENE. NEW HAMPSHIRE AND ENVIRONMENTAL DRILLING. 
INC. OF STOWE. MASSACHUSETTS. 

INDICATES INSTALLATION OF A GROUNDWATER (MW) MONITORING WELL 

ERTl 	 LOCATION OF TEST BORING AND GROUNDWATER 
MONITORING WELL INSTALLED FOR ENVIRONMENTAL 
RESOURCE AND TECHNOLOGY (ERT) DURING THE 
1987 FIELD SEASON. 

MW13 
LOCATION OF TEST BORING AND GROUNDWATER 
MONITORING WELL INSTALLED FOR RAY 0. PARKER 
AND SON PRIOR TO 1987. 

,TP905 
LOCATION OF TEST PIT COMPLETED BY ESE 
DURING 1991 FIELD SEASON. 

,772-1 B134A(MW)
LOCATION	 OF TEST TRENCH COMPLETED BY ;SE 
DURING 1991 HELD SEASON. -jr	 / l : 

B106B(MW)// - - - - - -	 SNOW FENCE 

B134B(MW) /  / 
• - - - - 	• GATE 

^	 ^ — ^ ' ,• 
GROUND SURFACE ELEVATION AS DETERMINED BY EASTERN A j 305 4^ ' TOPOGRAPHICS IN 1937. SURVEY DATUM IS USGS 1929 "\ MEAN SEA LP/EL CONTOUR INTERVAL EQUALS 2 FEET. 

/ 

NOTES: 

1. LOCATION	 OF SNOW FENCE IS APPROXIMATE. 
2. INDEX	 CONTOUR INTERVAL IS 10 FEET. 
3.	 GEOPHYSICAL INVESTIGATION CONDUCTED IN 

APRIL. 1991, BY WESTON GEOPHYSICAL. INC. 
4.	 BASE MAP TAKEN FROM "TOPOGRAPHIC 

WORKSHEET OF THE PARKER LANDFILL", DATED 
SEPTEMBER 5. 1987, BY EASTERN TOPOGRAPHICS, 
WOLFEBORO, NEW HAMPSHIRE. TO A SCALE OF 
ONE INCH EQUALS 100 FEET. 

B132(MW) [ 

E n v i r o n m e n t a l 
Sc ience & 
Eng inee r ing , Inc. 

PARKER LANDFILL PROJECT 
LYNDONVILLE, VERMONT 

REMEDIAL INVESTIGATION REPORT 

40 

SCALE IN FEET 

80 
SUBSURFACE/GEOPHYSICAL EXPLORArON PLAN 

IWS2 
FIGURE 5-7 

DffAWINC -NAME: IW^TZ 

SCJL£: Wr^SION: 
"'_£ NUMBg^: ^90 " O t  * 
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LEGEND 

AREA OF EXCAVATION/DISTURBED SOIL AS 
DETERMINED BY GROUND PENETRAHNG RADAR. 

AREA OF ATTENUATION OF GROUND PENETRATING 
RADAR SIGNAL. 

METALLIC OBJECT AS DETERMINED 
BY ELECTROMAGNETIC SURVEY. 

POSSIBLE DRUM AS DETERMINED BY GROUND 
PENETRATING RADAR AND ELECTROMAGNETIC SURVEY. 

308 PIEZOMETER INSTALLED BY ESE DURING 
1991 HELD SEASON. 

D 1 A 1 A LOCATION OF TEST BORING COMPLETED DURING 
D l  U l  A 1991 RELD SEASON BY CUSHING AND SONS, INC.. 

OF KEENE. NEW HAMPSHIRE AND ENVIRONMENTAL 
DRILUNG, INC.. OF STOWE. MASSACHUSETTS. 

ni\M\ INDICATES INSTALLVTION OF A GROUNDWATER 
[ W J V  ) MONITORING WELL 

TP901 s LOCATION OF TEST PIT COMPLETED BY ESE 
DURING 1991 nELD SEASON. 

K 3 - 1 
LOCATION OF TEST TRENCH COMPLETED BY ESE 
DURING 1991 FIELD SEASON. 

- - - — SNOW FENCE 

• " — • GATE 

GROUND SURFACE ELEVAnON AS DETERMINED BY EASTERN .0' <̂^ TOPOGRAPHICS IN 1987. SURVEY DATUM IS 1929 USGS n MEAN SEA LEVEL CONTOUR INTERVAL EQUALS 2 FEET. 
/ 

ESTIMATED EXTENT OF LIQUID DISPOSAL AREA. 

m APPROXIMATELY 4..5' TO 3.0' BELOW GROUND SURFACE. 
AS	 DETERMINED BY TEST PIT COMPLETED BY ESE 
DURING 1991 FIELD SEASON. 

N O T E S : 

1.	 LOCATION OF SNOW FENCE IS APPROXIMATE. 
2.	 INDEX CONTOUR INTERVAL IS 10 FEET. 
3.	 GEOPHYSICAL INVESTIGATION CONDUCTED IN 

APRIL, 1 9 9 1 , BY WESTON GEOPHYSICAL. INC. 
4.	 BASE MAP TAKEN FROM "TOPOGRAPHIC 

WORKSHEET OF THE PARKER WNOFILL", DATED 
SEPTEMBER 5, 1987 , BY EASTERN TOPOGRAPHICS, 
WOLFEBORO, NEW HAMPSHIRE, TO A SCALE OF 
ONE INCH EQUALS 100 ,'="EET. 

Environmen lal 
Science & 
Engineering, Inc. 

PARKER LANDFILL PROJECT 
LYNDONVILLE, VERMONT 

REMEDIAL INVESTIGATION REPORT 

S U B S U R F A C E / G E O P H Y S I C A  L EXPLORATIO  N PLA N 

6  0 120 1WS3 

S C A L  E IN FEET 
FIGURE 3-S 

DRAWING NAME: iWSTJ InLE NUMBPT; .t90 5 0 2  * 

SCALE: 1'= 50' IREXISION: 0 'jBAVW BY: PLM DATE: /';.^92 
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GROUND SURFACE 

BEDROCK SURFACE 

ESTIMATED EXTENT OF ZONE OF INCREASED 
FRACTURE FREQUENCY ASSOCIATED WITH THE 
CONTACT BETWEEN GILE MOUNTAIN AND ii 
WAITS RIVER FORMATIONS. 

FRACTURED BEDROCK 

UNNAMED STREAM 

C ^̂ WS2__".*> IWS2 

102B 
MONITORING WELL/BEDROCK PIEZOMETER 

Environmental 5 Overlook Drive 
Science & Amherst, NH 03031 

(603) 672-2511 Engineering, Inc. 

PARKER LJ^NDFILL PROJECT 

LYNDONVILLE, VERMONT 


REMEDIAL INVESTIGATION REPORT 


FIGURE 3 - 9 


GEOLOGIC PERSPECTIVE PLOT OF THE 

PUMPING TEST AREA 


DRAWING NAME: SURFRK.DWG FILE NUMBER: 490 5024 
SCALE: N.T.S. IREVISION: 0 loRAWg BY: PAD IDATE: 1 - 1 8 - 9  4 



-KARST UMESTONE " 

PERMEABLE BASALT 

FRACTURED IGNEOUS AND _ 

MEJAMORPHIC ROCKS 


_ UMESTONE AND 

DOLOMITE 


SANDSTONE 

ROCKS 


-UNFRACTUREO ICÎ EOUS AND. 

MCTAMORPHIC ROCKS 


.UNWEATHERED MARINL 
CLAY UNCONSOLIDATED 

DEPOSITS -GLACIAL TILL 

-SILT, LOESS

-CLEAN SAND

- GRAVEL • 

(cm/s) 10'" 10''° 10"' 10"' 10"' 10"' 10"' 10"" 10"' 10"' 10"' 1 10 10' 

( f t / d a y ) I Q - ' I Q - ^ ^0 -3 I Q - 10-3 iQ-2 i Q - 1 i Q ^ Q 2 ^ Q 3 ^Q4 ^ Q 5 ^ Q 6 

UPPFR PROX/MAt 

DISTAL 

LOWER PROXIMAL (NEAR UNDFILL) 

PROXIMAL (AWAY FROM LANDFILL) 

FRACTURED BEDROCK (PUMP TEST) 

?—— 	 COMPETENT BEDROCK 

PASSUMPSIC RIVER BED 

ESE 
Environmental 5 Overlook Drive 

KEY Science & Amherst. NH 030.31 

LOWER LIMIT ,  - UPPER LIMIT 	 Engineering, Inc. (603) 672-25U 

PARKER LANDFILL PROJECT I y 1 LYNDONVILLE, VERMONT 

GEOMETRIC MEAN 
 REMEDIAL INVESTIGATION REPORT 

FIGURE 3 - 1 0 
NOTES: 

LOWER HYDRAULIC CONDUCTIVITY UMIT SHOWN IS FOR LOWEST RANGE OF VALUES OF HYDRAULIC CONDUCTIVITY COMPARED 
MEASURED VALUE. IN SEVERAL TESTS, THE BEDROCK DID NOT WITH HYDRAULIC CONDUCTIVITY RESULTS 
ACCEPT ANY WATER. 


DRAWING NAME: HYC-RANG.DWC FILE NUMBER: 

2.	 FIGURE AFTER FREEZE AND CHERRr, 1979. 


SCALE: N.T.S. [REVISION: 0 IDRAWN BY PAD |DATE; 0 1 / i a / 9 4 
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5 I L T Y FINE 5AND.

6,0' 

i C L A Y , TRACE S ILT A N D VERY FINE 5 A N D 

S ILTY FINE SAND iVERY FINE 5 A N D 
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VERY FINE SAND" C L A Y E Y SILT 
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:VERY FINE SAND•;:•;; 
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LEGEND 
horizontal and vertical 

scale in inches 

% , ̂  < PREDOMINANTLY SILT 
V  , / /  ̂  Environmental 

ESE Science & 
Engineering, Inc. 

PREDOMINANTLY SAND 
PARKER L^NDFILL PROJECT 


LYNDONVILLE, VERMONT 

REMEDIAL INVESTIGATION REPORT 


PREDOMINANTLY CLAY 
TYPICAL CROSS-SECTIONAL REPRESENTATION OF 

LAMINATED DISTAL DEPOSIT (6"SECTION) 
TOTAL THICKNESS OF SAND = 2.25 INCHES FIGURE 3 - 1 1 
TOTAL THICKNESS OF SILT = 2.60 INCHES 

DRAWING NAME: U\MXS.DWG IFILE NUMBER: 4-90 5 0 2  4 TOTAL THICKNESS OF CLAY = 1.20 INCHES 
SCALE: 1=1 [REVISION: 0 [PRAWNBY PAD | DATE: 1 1 / 1 2 / 9  2 
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3 0 1 * 
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Environmental 5 Overlook Drive 
Science Sc Amherst. NH 03031 

(603) 672-2511 Engineering, Inc. 

PARKER LANDFILL PROJECT 

LYNDONVILLE, VERMONT 


REMEDIAL INVESTIGATION REPORT 


FIGURE 3 - 1 5 


NATURAL VERTICAL GRADIENT, MEDIUM TO DEEP 

DRAWING NAME: MED142B.DWG FILE NUMBER: 490 5 0 2 4 
SCALE: AS SHOWNIREVISION: 0 loRAWN BY: DJB |DATE: 1/18/94 



0.05 

PRECIPITATION DATA 
FROM FAIRBANKS MUSEUM. 
SL JOHNSBURY, VERMONT 0.10 
(INCHES) 

0. ir 

FIELD NOTEBOOK RECORD 
OF DURATION OF RAIN 
EVENTS 

A A 
/v A 

A M 

DIRECTION OF VERTICAL 
FLOW 
(RELATIVE MAGNITUDE) 

tn q 

718.60 

306 r (PIEZOMETER) 

718.40 

306 0 (STREAM) 

STREAM & PIEZOMETER 
ELEVATION (FEET) 

718.20 
PUMPING TEST PUMPIN  G TEST 

START END 

718.00 

5.5 6.0 6.5 7.0 7.5 8.0 

DAYS (RELATIVE TO AUGUST 20, 1993) 

1 1 ^  : 
Environmental 
Science Sc 

5 Overlook Drive 
Amhersl, Nil 0n031 

Engineering, Inc. (603) 672-2511 
A tlLCOtP CamfcFv 

PARKER LANDFILL PROJECT 
LYNDONVILLE, VERMONT 

REMEDIAL INVESTIGATION REPORT 

FIGURE 3 - 1  6 

STREAM PIEZOMETER 306 HYDROGRAPH 
142 PUMPING TEST 

DRAWING NAME: 142-82r).DWG IFILE NUMBER: 490 5024 
SCALE: N.T.S. REVISION: 0 DRAWN BY: PAD jpAlE: 0 1 / 1 8 / 9  3 



PRECIPITATION DATA 
FROM FAIRBANKS MUSEUM, 
ST. JOHNSBURY, VERMONT 
(INCHES) 

FIELD NOTEBOOK RECORD 
OF DURATION OF RAIN 
EVENTS 

DIRECTION OE VERTICAL 
FLOW 
(RELATIVE MAGNITUDE) 

STREAM & PIEZOMETER 
ELEVATION (FEET) 

0.05 — 

0.10 

0.15 

z 

S tt 

o z 
I/) o 

720.00 

-306 I (PIEZOMETER) 

719.00 

PUMPING TEST 
END 

718.00 

11.5 12.0 12.5 13.0 13.5 

DAYS (RELATIVE TO AUGUST 20, 1993) 

Environmental 5 Overlook Drive 
Science Sc Amherat, NH 03031 îii 

(603) 672-2511 Engineering, Inc. 
A ClXOnC Cbmyany 

PARKER LANDFILL PROJECT 

LYNDONVILLE, VERMONT 


REMEDIAL INVESTIGATION REPORT 


FIGURE 3 - 1 7 

STREAM PIEZOMETER 306 HYDROGRAPH 
204B PUMPING TEST ( 8 / 3 1 / 9 3 ) 

DRAWING NAME: 204-831.DWG I FILE NUMBER: 490 5024 

SCALE: N.T.S. REVISION: 0 DRAW-1 BY: PAD JOATE: 0 1 / 1 8 / 9  4 



TT U T T 

PRECIPITATION DATA 
FROM FAIRBANKS MUSEUM, 
ST. JOHNSBURY, VERMONT 
(INCHES) 

0.10 — 

0.20 


FIELD NOTEBOOK RECORD 
OF DURATION OF RAIN 
EVENTS 

DIRECTION OF VERTICAL 
FLOW 
(RELATIVE MAGNITUDE) 

a: 

< 
C3 t t t t t t t t 
< 
LU 
Q i 
I— (/) 
O 
z 
CO 

o 

719.50 - n 3 0  6 I (PIEZOMETER) 

3 0  6 0 (STREAM) 
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FIGURE 3 - 1 8 


STREAM PIEZOMETER HYDROGRAPH 
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FIGURE 3 - 1  9 

ATMOSPHERIC PRESSURE RECORDS 
DURING PUMPING TESTS 

DRAWING NAME: BAROCOM.DWG FILE NUMBER: 491 5J39 
SCALE: NONE | REVISION: 0 IDRAWN BY OJB |DATE: 01/18/94 
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FIGURE 3 - 2  0 

EXAMPLE ATMOSPHERIC FILTER PLOT 
DRAWING

SCALE: 

 NAME:

NONE 

 A T M S - J  . DWG 

IREVISION: 0

FILE NUMBER: 490 5024 
I DRAWN BY:L OUBArJDATE: 1/18/94 



PRECIPITATION DATA 
FROM FAIRBANKS MUSEUM, 
ST. JOHNSBURY, VERMONT 
(INCHES) 

FIELD NOTEBOOK RECORD 
OF DURATION OF RAIN 
EVENTS 

I 
I 

3
(/> 
to 
UJ 
cc 
a. 
o 
LU 
X 
CL 
(/) 
O 

L J J 

(J 
z< 
X 

o 

a: 

(/) 
to 
UJ 
a: a. 
o 
a: 
UJ 
X 
Q-
to 
o 

a: 
o 

Q 
UJ 
I -o 
LlJ 
CC 
cc 
o 
o 

CD 

< 
Q: 
UJ 

i 

UJ 
O 
z< 
X 
(J 
u> 

UJ 

cc 

TIME (DAYS) 

4.0 5.0 6.0 7.0 8.0 
0 ur I I 

0.25 

0.50 i 

0.75 ^ 

1.00 

0.10 

0.00 

- 0 . 1 0 

•0.20 

0 . 3 0 I I I M I I I 1 1 I 1 1 I I 1 1 I 1 1 I I I 1 I I I 1 I I I I 1 I 1 I I 1 1 I I 

4.0 5.0 6.0 7.0 8.0 

0.80 

0.60 LEGEND 

MW8 

- 2020W 

0.40 

0.20 

-0 .00 

-0 .20 I I I I I ! I I I I I I I I I I I I I I I I I I I I I I I 1 I I I I I I I I I I I 
4.0 5.0 6.0 7.0 8.0 

TIME (RELATIVE TO AUGUST 2 0 , 1993) 

E n v i r o n m e n t a l 5 overlook Drive E ^ S c i e n c e & Amherst, NH 03031 
Engineering, Inc. (8°3) 672-2511 

PARKER LANDFILL PROJECT 

LYNDONVILLE, VERMONT 


REMEDIAL INVESTIGATION REPORT 


FIGURE 3 - 2 1 

BACKGROUND WATER LEVELS DURING 
142 PUMPING TEST 

DRAWING NAME: 142-YYY.DWG IRLE NUMBER: 490 5024 
SCALE: N.T.S. iREViaON: 0 bRAWN BY PAD IDATC: 0 1 / 1 8 / 9  4 



WW •nrr 
PRECIPITATION DATA 
FROM FAIRBANKS MUSEUM, 
ST. JOHNSBURY. VERMO^fT 
(INCHES) 

0.10 — 

0.20  - J 

FIELD NOTEBOOK RECORD 
OF DURATION OF RAIN 
EVENTS 

0.80 

0.60 

i 

0.40 

0.20 

I 


-0 .00 

-0.20 - I	 I I I I I I I I I 1 I I I I I I I I 1 I I I I I I I I I I I I I I I I I I I 


00 	 19.00 20.00 21.00 22.00 18. 

0.10 -1 

-0.00 
a. 
a 
& 
X 

OL 


-0 .10 

I 
-0.20 

- 0 . 3 0 I 1 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 


18.00 19.00 20.00 21.00 22.00 

DAYS (RELATIVE TO AUGUST 20. 1993) 

Environmental 5 Overlook Drive ESE 	 Science Sc Amherst, NH 03031 

Engineering, Inc. (603) 672-2511 


k n x o R  p Ciiiiip»(j 

PARKER LANDFILL PROJECT 

LYNDONVILLE, VERMONT 


REMEDIAL INVESTIGATION REPORT 


FIGURE 3 - 2  2 


BACKGROUND WATER LEVELS DURING 

204B PUMPING TEST 


DRAWING NAME: 112-97.DWG I FILE NUMBER: 490 5024 
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FIGURE 3 - 2 3 


ERTl HYDROGRAPH. 142 PUMPING TEST 
DRAWING NAME: ERT-1 FILE NUMBER: 490 5024 

SCALE: NONE I REVISION: 0 IDRAWN B Y  L DUHArjpATE: 7 / 1 5 / 9  4 
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ELEVATION - 0.459 (-37) + 565.254 - 548.3 feet 
 FIGURE 3 - 2 4 

3) =: (2) DUE TO 113C RECOVERY FROM 113B AND 113C HYDROGRAPH 
7/19/93 WELL INSTALLATION DRAWING NAME: 1 13B-C | FILE NUMBER: 490 5024 

SCALE: NONE [REVISION: 0 I DRAWN B Y  L OfBAyipATE: l/IS/gV 



LEGEND 

S MONinmMC w  u 

3 0  1 A PiEzoyeiER 

. . .— UNNMED S7TCMI 

— — QRMMXMN CONTOUR (ft) 

113  A 9 WQX ID wnH OfWKXNM <n)
0.02 

Environmental 5 Overlook Drive 
Science Sc Amherst, NH 03031 

(603) 672-2511 Engineering, Inc. 

PARKER LANDFILL PROJECT 

LYNDONVILLE, VERMONT 


REMEDIAL INVESTIGATION REPORT 


FIGURE 3 - 2 5 

PUMPING TEST 142 MAXIMUM DRAWDOWN MAP 
(MEDIUM WELLS) 

DRAWING NAME: U2MMAX.DWG IFILE NUMBER: 490 5 0 2 4 

SCALE: AS SHOWN REVISION: 1 DRAWN BY DATE: 5/2/94 
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FIGURE 3 - 2 7 

PUMPING TEST 142 MEDIUM PIEZOMETRIC SURFACE 

DRAWING NAME: MED142D.DWG FILE NUMBER 490 5024 
SCALE: AS SHOWN REVISION: 1 DRAWN BY: DATE: 5/2/94 





FIGURE 3-29 


PUMPING TEST VERTICAL GRADIENT 
MEDIUM TO DEEP WELLS 

DRAWING NAME: MED142C.DWG IFILE NUMBER: 490 5024 

SCALE: AS SHOWN|REVISION: 0 bsAWN BY: DJB ]DATE: 1/18/94 
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FIGURE 3 - 3 0 


EXAMPLE COOPER-JACOB METHOD PLOT 

DRAWING NAME: WdlTEST.DWG | FILE NUMBER: 490 5024 
SCALE: NONE [REVISION: 0 IpRAWN BY:L OL/BAY|DATE: 1/18/94 
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FIGURE 4 - 4 

NON-CHLORINATED VOC IN GROUNDWATER 
SWDA WELLS 
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FIGURE 4 - 5 

CHLORINATED VOC IN GROUNDWATER 
SWDA WELLS 
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SCALE: AS SHOWN [REVISION: 0 loRAWN BY: L D U B A Y | D A T E  : 1 / 1 6 / 9  4 
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FIGURE 4 - 6 

TOTAL PHENOUCS IN GROUNDWATER 
SWDA WELLS 

DRAWING NAME: SWDACM4.DWG [ RLE NUMBER: 490 5024 

SCALE: AS SHOWN [REVISION: 0 I DRAWN BY: L D U B A Y [ D A T E : 1 / 1 8 / 9 4 



DEMOLITION 

DEBRIS 

AREA 

(DDA) 


4A(MW) 

B T I 4 B ( M W ) ^ ^ B 1 1 5 A ( M W ) 

B115B(MW) 

TREAM 

B139AfMW) 
B139B(MWl 

^B139C(MW) 

LEGEND 

TOTAL OTHER SVOC ( m g / l ) 

<0.01 8138 

0 .011-0 .1 8138 

0 . 1 - 1 . 0 	 B138 

>1.0 B138 

# ^ - - ^ 

p#-' 

300 600 B113A(MW) .  y ° 

®B113B(MW) ^  / 


^ ^ 
B138A(MW) 	 SCALE IN FEET 

Environmental B138B(MW) 	 5 Overlook Drive ESE 	 Science & Amherst . NH 03031 
Engineering, Inc. (603) 672-2511 

PARKER UVNDFILL PROJECT 

LYNDONVILLE, VERMONT 


REMEDIAL INVESTIGATION REPORT 


FIGURE 4 - 7 
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FIGURE 4 - 9 
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1  . BASE MAP FROM "TOPOGRAPHIC WORKSHEET 

OF THE PARKER LANDRLL". DATED SEPTEMBER 

5, 1987, PROVIDED BY EASTERN TOPOGRAPHICS, 

WOLFBORO, NEW HAMPSHIRE, TO A SCALE OF 

ONE INCH EQUALS 100 FEET. 

2  . SURVEY DATUM IS 1929 USGS MEAN SEA LEVEL 

3  . PLAN AREA SOUTH OF MATCH UNE 

BASED ON USGS PROVISIONAL MAPS, BURKE 

MOUNTAIN AND LYNDONVILLE QUADRANGLES, 

7.5 MINUTE SERIES, TO A SCALE OF 1:24000. 

4  . EXTENT OF IWS AREAS AND SWDA IS APPROXIMATE. 
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DISTRIBUTION OF SPECIFIC CONDUCTIVITY 
SURFACE WATER 

FIGURE 4 - 2 5 
DRAWING NAME: FIG4-5.DWG I FILE NUMBER: 490 5024 
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FIGURE 4 - 2  6 
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1991 4 1992 FIELD SEASON BY CUSHING AND SONS, INC. 
OF KEENE, NEW HAMPSHIRE AND ENVIRONMENTAL 
DRILLING. INC.. OF STOWE. MASSACHUSETTS. 

(MW) 	 INDICATES INSTALLATION OF A GROUNDWATER 

MONITORING WELL 


LOCATION OF TEST BORING AND GROUNDWATER 
MONITORING WELL INSTALLED FOR RAY 0  . PARKER 
AND SON PRIOR TO 1987. 

ERTl LOCATION OF TEST BORING AND GROUNDWATER 
•	 MONITORING WELL INSTALLED FOR ENVIRONMENTAL 


RESEARCH AND TECHNOLOGY, (ERT) DURING 

THE 1987 FIELD SEASON. 


SNOW FENCE (SURROUNDING IWS AREAS) 

= < DIRT ROAD 

. P j  n LOCATION OF PIEZOMETER INSTALLED BY ESE PERSONNEL 
^ DURING THE 1991 FIELD SEASON. 

.<\X GROUNDWATER CONTOUR. CONTOUR INTERVAL IS TWO FEET. 

STREAMLINE 

APPROXIMATE BOUNDARY OF SWDA 

NOTES 

BASE MAP FROM "TOPOGRAPHIC WORKSHEET 

OF THE PARKER LANDFILL". DATED SEPTEMBER 

5. 1987, PROVIDED BY EASTERN TOPOGRAPHICS. 

WOLFBORO. NEW HAMPSHIRE. TO A SCALE OF 

1 INCH EQUALS lOD FEET. 


2.	 SURVEY DATUM IS 1929 USGS MEAN SEA LEVEL. 
3.	 PLAN AREA SOUTH OF MATCH LINE BASED ON 


USGS PROVISIONAL MAPS, BURKE MOUTAIN AND 

LYNDONVILLE QUADRANGLES. 7.5 MINUTE SERIES 

TO A SCALE OF 1:24000. 


4 .	 INTERPOLATION OF HEAD DISTRIBUTION WAS COMPUTED ON A 25 BY 25 
FOOT GRID TO ENHANCE RESOLUTION AND DETAIL. HOWEVER, THE DATA SET 
WAS THEN MATHEMATICALLY SMOOTHED USING A 2 BY 2 MATRIX (WEIGHTED 
AVERAGE) METHOD. SMOOTHING WAS PERFORMED FOR THE PURPOSE OF DE
EMPHASIZING LOCALIZED VARIATION AND TO BETTER REPRESENT THE FLOW 
FIELD FOR THE UPPER PROXIMAL PORTION OF THE AQUIFER AS A WHOLE. 

5.	 PIEZOMETRIC HEADS SHOWN WERE MEASURED ON JULY 28. 1992. 
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108B 643.4 
109C 771.3 
11 OB 786.0 
111R 792.2 
114B 745.0 
115B 733.1 
117B 701.6 
118B 775.1 
132 712.0 
133 712.0 
1378 784.4 
138B 783.3 
139B 721.0 
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FIGURE 5 - 2 


DISTAL SURFACE TOPOGRAPHY AND 

INFERRED FLOW DIRECTIONS 


DRAWING NAME: TDTRACKN.DWG FILE NUMBER: 490 5024 

SCALE: AS SHOWN IREVISION: 0 I DRAWN BY DJB loATE: 5 / 2 / 9 4  " 




LEGEND 

LOCATION OF TEST BORING COMPLETED DURING I03C 1991 l  i 1992 FIELD SEASON BY CUSHING AND SONS. INC. 
OF KEENE, NEW HAMPSHIRE AND ENVIRONMENTAL 
DRILLING. INC., OF STOWE. MASSACHUSEnS. 

M W  1 O  R LOCATION OF TEST BORING AND GROUNDWATER 
^ MONITORING WELL INSTALLED FOR RAY 0. PARKER 

AND SON PRIOR TO 1987. 

SNOW FENCE (SURROUNDING IWS AREAS) 

DIRT ROAD 

BOUNDARY OF THE SWDA. 

TOP OF DISTAL UNIT ELEVATION. CONTOUf 738 INTERVAL IS RVE FEET. 

PATHLINE OF TRAVEL FOR LEACHING 
CONTAMINANT IN THE UNSATURATED ZONE. 

/ 

1.	 BASE MAP FROM "TOPOGRAPHIC WORKSHECT OF PARKER LANDFILL". DAFED 
SEPTEMBER 5 . 1 9 8 7 . PROVIDED BTV E A S I E R N T O P O C R A P H I C S . W O L F B O R D , 
NEW HAMPSHIRE, TO A SCALE OF ONE INCH EQUALS 100 F E O . 

IWS3 

2.	 SURVCY DATUM IS 1929 USGS MEAN SEA LEVEL. 

3.	 INTERPOLATION OF DISTAL ELEVATIONS WAS COMPUTED ON A 25 B / 25 
FOOT GRID TO ENHANCE RESOLUTION AND DETAIL. HOWEVER, THE DATA S  O 
WAS THEN MATHEMATICALLY SMOOTHED USING A 2 BY 2 MATRIX (WEIGHTED 
AVERAGE) METHOD. SMOOTHING WAS PERFORMED FOR THE PURPOSE OF D E  
EMPHASI2INC LOCALIZED VARIATION AND TO BEHER REPRESENT THE SHAPE 
OF THE TOP OF DISTAL UNH AS A WHOLE. 
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PATHLINES OF TRAVEL FOR INFILTRATING 


CONTAMINANTS TRAVELING ALONG TOP OF DISTAL 


UNIT IN THE UNSATURATED ZONE FROM IWS1 AREA 
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RI Report 
Revision: 0 
Date: 11-12-92 

TABLE 1-1 

HISTORICAL GROUNDWATER/SURFACE WATER SAMPLING & ANALYSES 


Date 
Sampled 
9/1/84 

11/84 

12/84 

1/85 

3/85 

7/85 

9/85 

9/86 

5/87 

6/87 

Parker Landfill Project 
Lyndonville, Vermont 

Locations Sampled 
Hoffman, Brooks, Griffith, Sheltra 
Curran residences & Riverside School 
- drinking water 

Brook and minipiezometers (MP) 
- Groundwater and surface water 

MW and HB monitoring wells, WP2, stream, 
7 minipiezometers - surface and groundwater 

Hoffman residence & stream - surface water 
and drinking water 

MW and HB monitoring wells, WPl, WP2, 
stream, and residences - surface water, 
groundwater, and drinking water 

Hoffman & Brooks,residences & Riverside 
School - drinking water 

Stream - surface water 

ERT-1 - groundwater 

Residential wells: 4 on Brown Farm Road, 
3 on Red Village Road 3000 feet south of 
Landfill, 8 on Red Village Road 400 feet 
southeast of Landfill - drinking water 

Hoffman, Brooks, Griffith, Sheltra, 
Curran residences & Riverside School 
drinking water. 

Analytes 
Measured 
VOC 

TCE 
(field GC) 

VOC 

VOC, ABN, 
PCB, metals 

VOC 

VOC, 
metals 

VOC 

VOC 

VOC 

VOC, 
ABN, 
metals 

Note: Selected residences have been sampled quarterly and yearly since 1984. 



TABLE 2-1 RI REPORT 

SUMMARY OF LEACHATE SAMPLING REVISION. 0 

Parker Landfill Project DATE: 11-12-02 

Lyndonville, Vermont 

SAMPLE SAMPLE #0  F ANALYSES ANALYTICAL DQO DATE 
ID MEDIA SAMPLES PERFORMED MhlHOD LEVEL SAMPLED 

W801I LEACHATE FULLTCLH-AL CLP LEVEL 4 11-14-91 

W802I LEACHATE FULLTCLH-AL CLP LEVEL 4 11-14-91 

W804I LEACHATE FULLTCUTAL CLP LEVEL 4 11-14-91 

W801R WATER FULL TCL/TAL CLP LEVEL 4 11-14-91 

W801B LEACHATE FULL TCLn"AL CLP LEVEL 4 11-14-91 

MS,MSD LEACHATE 2 FULL TCL/TAL CLP LEVEL 4 11-14-91 

Fll«:parkar\rl\tt>l2-1 .wr1 



SAMPLE 

ID 

U101I 

U701I 

U702I 

U703I 

U704I 

U705I 

U706I 

U707I 

U708I 

U709I 

U710I 

U711I 

U712I 

U713I 

U714I 

U702B 

U702R 

MS,MSD 

TABLE 2-2 

SUMMARY OF SURFICIAL SOIL SAMPLING 


Parker Landfill Project 

Lyndonville, Vermont 


DQO 


LEVEL 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


RI REPORT 

REVISION: 0 

DATE: 11-12-02 

DATE SAMPLED 

11-25-91 

9-11-91 

9-11-91 

9-11-91 

11-19-91 

11-19-91 

11-19-91 

9-11-91 

9-11-91 

9-11-91 

9-11-91 

9-11-91 

9-11-91 

9-11-91 

9-11-91 

9-11-91 

9-11-91 

9-11-91 

SAMPLE 


MEDIA 


SOIL 


SOIL 


SOIL 


SOIL 


SOIL 


SOIL 


SOIL 


SOIL 


SOIL 


SOIL 


SOIL 


SOIL 


SOIL 


SOIL 


SOIL 


WATER 


SOIL 


SOIL 


# 0 F 

SAMPLES 

2 

ANALYSES 


PERFORMED 


FULLTCLH-AL 


FULL TCL/TAL 


FULL TCL/TAL 


FULLTCLH-AL 


FULL TCL/TAL 


FULL TCL/TAL 


FULLTCLH-AL 


FULLTCLH-AL 


FULL TCLn"AL 


FULLTCUTAL 


FULLTCLn^AL 


FULLTCLH-AL 


FULL TCL/TAL 


FULL TCUTAL 


FULLTCLH^AL 


FULLTCUTAL 


FULL TCLTTAL 


FULLTCLH-AL 


ANALYTICAL 


METHOD 


CLP 


CLP 


CLP 


CLP 


CLP 


CLP 


CLP 


CLP 


CLP 


CLP 


CLP 


CLP 


CLP 


CLP 


CLP 


CLP 


CLP 


CLP 


Filo: parkor\f ntablaach. wr 1 



TABLE 2-3 RI Report 
SUMMARY OF GEOPHONE SPACINGS FOR SEISMIC UNES Revision: 0 

SEISMIC UNE GEOPHONE SPACING (FT) 

A A  ' 10, 30, 50, and 100 

B-B' 20, 40, 70, and 100 

C-C' 10, 20, 40, SO, and 100 

D-D' 10 and 20 

E-E' 10 and 30 

F-F' 10 and 20 

a-Q' 10, 20, and 40 

Page 1 
File:wp\parker\ri\tbl2.3 

Parker Landfill Project 
Lyndonville, Vermont 

Date: 11-12-92 

SPREAD (FT) RA'nONALE 

1,730 Line A-A' waa completed as a 24-channel spread, totaling 1,730 feet in length. Oeophone spacings were 30, 50, and 100 feet. 
The shortest geophone spacings were deliberately placed at off-landfill positions to enable accurate measurement of overburden 
velocities. Longer geophone spacings on the landfill were sufficient for the given survey objective, namely estimation of SWDA 
thickness by delay time analysis. A supplemental 24- chaimel geophone spread of 250-foot length (constant 20-foot geophone 
spacings) was located within the SWDA portion of Line A-A' to estimate SWDA compressional seismic velocities needed for the 
delay time analysis of Lines A, B, and C. 

1,030 Line B-B' consisted of 20, 40, 70, and 100-foot geophone spacings totaling 1,030 feet. The shortest geophone spacings were 
once again located at each end of the traverse for better resolution of overburden or bedrock refractors. 

1,110 Line C-C' was 1,110 feet long, and utilized 10, 20, 40, SO, and 100-foot geophone spacings. The shortest geophone spacings 
were located at the ends and middle (near a center shot) of the traverse. 

400 Line D generally utilized seismic spread lengths of 4(X) feet, with geophone spacings of 10 and 20 feet. These geophone arrays 
were sufficient for mapping bedrock at the interpreted depth ranges of 30 to 115 feet. Shallow bedrock conditions requiring 
shorter geophone spreads were not anticipated or observed. 

600 Line E was located on thick, unsaturated overburden and required a seismic spread length greater than 6(X) feel with geophone 
spacings of 10 to 30 feet. The endpoints of Line E were constrained by ground surface topography and dense woods. 

400 Line F generally utilized seismic spread lengths of 4(X) feet, with geophone spacings of 10 and 20 feet. These geophone arrays 
were sufficient for mapping bedrock at the inteipreted depth ranges of 30 to 115 feet. Shallow bedrock conditions requiring 
shorter geophone spreads were not anticipated or observed. 

400 to 800 Line O generally utilized seismic spread lengths of 400 feet, with geophone spacings of 10 and 20 feet. These geophone arrays 
were sufficient for mapping bedrock at the inteipreted depth ranges of 30 to 115 feet. Shallow bedrock conditions requiring 
shorter geophone spreads were not anticipated or observed. 

Due to deep bedrock encountered at Line G between Stations 7-1-100 to 10+00 and Line F (Stations-4-1-00 lo 7-1-00), additional 
shot points were placed beyond the endpoints of the geophone spreads. Adequate resolution of the bedrock surface was obuined 
using these offset shots to increase the effective seismic spread length and thereby increase the depth of investigation. In 
anticipation of possibly continued deep bedrock at Line O, an 800-fool geophone spread with geophone spacings of 20 and 40 
feet was employed between Stations 4-1-00 to -4-H 00. 

File:wp\parker\ri\tbl2.3


TABLE 2-3 	 RI Report 
SUMMARY OF GEOPHOlSfE SPACINGS FOR SEISMIC UNES Revision: 0 

Parker Landfill Project Date: 11-12-92 
Lyndonville, Vermont 

SEISMIC UNE GEOPHONE SPACING (FT) SPREAD (FT) 	 RATIONALE 

H-H' 10 and 20 400 	 Line H generally utilized seismic spread lengths of 400 feet, with geophone spacings of 10 and 20 feet. These geophone arrays 
were sufficient for mapping bedrock at the interpreted depth ranges of 30 to 115 feet. Shallow bedrock conditions requiring 
shorter geophone spreads were not aiiticipated or observed. 

!->' 10 and 20 2,630 Lines I-I' through L-L' were completed as 24-channel spreads with individual spread lengths of 4(K) ft. oriented end-lo-end over 
the course of the seismic survey line. Offset shots located 100 and 200 feet beyond the first and last geophone locations were 

J-J' 10 and 20 1,620 used whenever possible to extend the individual spread lengths and increase the sounding depth. Seismic Lines I-I' through L-L' 
were completed to: 1) determine the potential for a northeast-southwest trending fracture zone; 2) determine the orientation and 

K-K' 	 10 and 20 1,230 geometry of an inferred north-south trending bedrock trough extending through the SWDA from IWS 1 lo IWS 2; and 3) 
determine bedrock depths and conditions across the suspected bedrock trough and fracture zone. 

L- f 	 10 and 20 800 

Pgge2 
File:wp\parker\ri\tbl2.3 
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TABLE 2-4 

SUMMARY OF TEST PIT/TEST TRENCH 


SOIL SAMPLES AND ANALYSES 
Parker Landfill Project 
Lyndonville, Vermont 

EXPLORATION ID SAMPLE ID DATE SAMPLED DEPTH (FT) SAMPLE MATRIX 

P901 P901I-A 5-24-91 0.0-4.8 SOIL 

P901 P901I-B 5-24-91 4.8-6.0 SOIL 

P001 P901R-A 5-24-91 0.0-4.8 SOIL 

P901 P901B-A 5-24-91 NA WATER 

T5249101 5-24-91 NA WATER 

P902 P902I-A 5-24-91 0.0-8.5 SOIL 

P902 P902I-B 5-24-91 8.5-11.0 SOIL 

FULL TALH'CL 

Full targot anatyte list and target contaminant list Includes volatile organic compound, acid, 

base/neutral extrable compound, pestlcJde/PCB, cyanide, and total metals analyees. 

T C L P -

Toxicity characteristic leaching potential including analyses: total metals, volatile organic compounds, 

pesticides, herbicides, and acid/base/neutraJ extrable compounds. 

RCRA CHAFtACTEFUSTICS . 

The analyses: Ignltiblllty, corrosivity by pH, TCLP, and reactivity. 

File: paricer\rl\tbi2-4.wri 

COMMENTS 

INDUSTRIAL 

WASTE FILL 

NATURAL SOIL 

DUPLICATE TO P901I-A 

RINSATE BLANK 

TRIP BLANK 

INDUSTRIAL 

WASTE FILL 

NATURAL SOIL 

WASTE CHARACTERISTICS

RI REPORT 

REVISION: 0 

DATE: 11-12-92 

ANALYSES 

FULLTALATCL 

TCLP 

WASTE CHARACTERISTICS 

HEADSPACE 

FULLTALn-CL 

TOC 

HEADSPACE 

PHYSICAL PARAMETERS 

FULLTALn-CL 

WASTE CHARACTERISTICS 

FULL TALn-CL 

TCL-VOC 

FULLTAL/TCL 

TCLP 

WASTE CHARACTERISTICS 

HEADSPACE 

FULLTALH^CL 

HEADSPACE 

TOC 

PHYSICAL PARAMETERS 



Chemical oxygen demand, total organic carbon, total organic halogen, total petroleum hydrocarbons, 


kjeidahl nitrogen, ammonia nitrogen, total nitrogen, total phosphorous, chloride, nitrate/nitrite nitrogen. 


HEADSPACE -

Headepace screening of soil sample jars with an HNU systems PM01 photoionization analyzer with a 10.2 eV 

probe under controlled laboratory conditions. 

PHYSICAL PARAMETERS 

Bulk dry density, grain-size distribution, fraction organic carbon, total and affective porosity. 

Page 1 of 4 
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TABLE 2-4 RI REPORT 

SUMMARY OF TEST PIT/TEST TRENCH REVISION: 0 

SOIL SAMPLES AND ANALYSES DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

FULL TAL/TCL 

Full target anatyte list and target contaminant list includes volatile organic compound, acid, 

base/neutral extrable compound, pesticlde/PCB, cyanide, and total metals analyses. 

TCLP-

Toxlcity characteristic leaching potential Including analyees: total metals, volatile organic compounds, 

pesticides, herblcidee, and acid/base/neutral extrable compounds. 

RCRA CHARACTERISTICS 

The anaiyses: ignitibility, corrosivity by pH, TCLP, and reactivity. 

COMMENTS 

INDUSTRIAL 

WASTE FILL 

NATURAL SOIL 

NATURAL SOIL 

NATURAL SOIL 

INDUSTRIAL 

WASTE FILL 

NATURAL SOIL 

INDUSTRIAL 

WASTE FILL 

NATURAL SOIL 

RINSATE BLANK 

WASTE CHARACTERISTICS

ANALYSES 

FULLTALn-CL 

TCLP 

WASTE CHARACTERISTICS 

HEADSPACE 

FULLTALn-CL 

TOC 

HEADSPACE 

PHYSICAL PARAMETERS 

HEADSPACE 

HEADSPACE 

FULLTALn-CL 

TCLP 

WASTE CHARACTERISTICS 

HEADSPACE 

FULL TALn-CL 

HEADSPACE 

TOC 

PHYSICAL PARAMETERS 

FULLTALn-CL 

TCLP 

WASTE CHARACTERISTICS 

HEADSPACE 
FULL TALn-CL 

HEADSPACE 

TOC 

PHYSICAL PARAMETERS 

FULLTALn-CL 



EXPLORATION ID 

P903 

P903 

P904 

P904 

P905 

P905 

P906 

P906 

SAMPLE ID 

P903I-A 

P903I-B 

P904I-A 

P904I-B 

P905I-A 

P905I-B 

P906I-A 

P906I-B 

P906B-A 

DATE SAMPLED 

5-24-91 

5-24-91 

5-24-01 

5-24-01 
5-23-01 

5-23-91 

5-23-91 

5-23-91 

5-23-91 

DEPTH (FT) 

0.0-2.6 

2.6-4.2 

0.0-4.0 

4.8-6.0 
0.8-3.5 

3.5-5.6 

0.0-7.5 

7.5-9.0 

NA 

SAMPLE MATRIX 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

WATER 

Chemical oxygen demand, total organic carbon, total organic halogen, total petroleum hydrocarbons, 


kjetdahl nitrogen, ammonia nitrogen, total nitrogen, total phosphorous, chloride, nitrate/nitrite nitrogen. 


HEADSPACE -

Headspace screening of soil sample Jars with an HNU systems PIIOI photoionization analyzer with a 10.2 eV 

probe under controlled laboratory conditions. 

PHYSICAL PARAMETERS 

Bulk dry density, grain-size distribution, fraction organic carbon, total and effective porosity. 

File: parlcer\ri\tbl2-4.wri 

Page 2 of 4 

file://parlcer/ri/tbl2-4.wri


TABLE 2-4 

SUMMARY OF TEST PIT/TEST TRENCH 


SOIL SAMPLES AND ANALYSES 

Parker Landfill Project 

Lyndonville, Vernnont 


COMMENTS 

SOLID WASTE 

NATURAL SOIL 

INDUSTRIAL 

WASTE FILL 

NATURAL SOIL 

INDUSTRIAL 

WASTE FILL 

NATURAL SOIL 

RINSATE BLANK 

NATURAL SOIL 

NATURAL SOIL 

WASTE CHAFtACTERISTICS

RI REPORT 

REVISION: 0 

DATE: 1 1 - 1 2 - 9 2 

ANALYSES 

FULLTALn-CL 

TCLP 

WASTE CHARACTERISTICS 

HEADSPACE 

FULL TALn-CL 

HEADSPACE 

TOC 

PHYSICAL PARAMETERS 

FULL TALn-CL 

TCLP 

WASTE CHARACTERISTICS 

HEADSPACE 

FULLTALn-CL 

HEADSPACE 

TOC 

PHYSICAL PARAMETERS 

FULLTALn-CL 

TCLP 

WASTE CHARACTERISTICS 

HEADSPACE 

FULL TALn-CL 

HEADSPACE 

TOC 

PHYSICAL PARAMETERS 

FULLTALn-CL 

HEADSPACE 

HEADSPACE 



E X P L O R A T I O N ID 


P007 


P907 


POOS 


P908 


P009 


P909 


T T 3 - 1 


T T 3 - 1 


S A M P L E ID 

P 9 0 7 I - A 

P 9 0 7 I - B 

P 9 0 8 I - A 

P 9 0 8 I - B 

P 9 0 0 I - A 

POOOI-B 

POOOB-A 


TT3-1 (SI) 


TT3-1 (S2) 


DATE SAMPLED 

5-22-01 

5-22-01 

5-22-01 

5-22-91 

5-22-91 

5-22-91 

5-22-91 

5-28-91 

5-28-01 

DEPTH (FT) 

0.0-S.S 

5.5-7.2 

0.0-9.0 

9.0-10.5 

0.0-0.0 

0.0-11 

NA 

0.0-1.5 

2.0-4.3 

SAMPLE MATRIX 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

WATER 


SOIL 


SOIL 


Chemical oxygen demand, total organic carbon, total organic halogen, total petroleum hydrocarbons, 


kjeidahl nitrogen, ammonia nitrogen, total nitrogen, total phosphorous, chloride, nitrate/nitrite nitrogen. 


HEADSPACE -

Headspace screening ol soil sample jars with an HNU systems PI101 photoionization analyzer with a 10.2 eV 

probe under controlled laboratory conditions. 

PHYSICAL PARAMETERS 

Bulk dry density, grain-size distribution, fraction organic carbon, total and effective porosity. 

File: parker\ri\lbl2-4.wri 

FULL TAL/TCL 

Full target analyte list and target contaminant list Includes volatile organic compound, acid, 

base/neutral extrable compound, pestlclde/PCB, cyanide, and total metals analyses. 

T C L P . 

Toxicity characteristic leaching potential including analyses: total metals, volatile organic compounds, 

pesticides, herbicides, and acid/base/neutral extrable compounds. 

RCRA CHARACTERISTICS . 

The analyses: ignitibility, corrosivity by pH, TCLP, and reactivity. 

Page 3 of 4 
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TABLE 2-4 

SUMMARY OF TEST PIT/TEST TRENCH 


SOIL SAMPLES AND ANALYSES 

Parker Landfill Project 

Lyndonville, Vermont 


EXPLORATION ID SAMPLE ID DATE SAMPLED DEPTH (FT) SAMPLE MATRIX 

TT3-2 TT3-2(S1) 5-28-91 0.0-4.0 SOIL 

TT3-2 TT3-2 (S2) 5-28-91 4.5-5.8 SOIL 

TT3-3 TT3-3(S1) 5-28-91 0.0-2.0 SOIL 

TT3-3 TT3-3 (S2) 5-28-01 4.0-8.0 SOIL 

TT3-3 TT3-3 (S3) 5-28-01 4.0 SOIL 

TT3-3 TT3-3 (S4) 5-28-91 8.0 SOIL 

TT3-5 TT3-5(S1) 5-28-91 0.0-6.5 SOIL 

FULL TALn"CL 

Full target anatyte list and target contaminant list includes volatile organic compound, acid, 

base/neutral extrable compound, pestlclde/PCB, cyanide, and total metals analyses. 

TCLP-

Toxicity characteristic leaching potential including analyses: total metals, volatile organic compounds, 

pesticides, herbicides, and acid/base/neutral extrable compounds. 

RCRA CHARACTERISTICS 

The analyses: idnitibitlty, corrosivity by pH, TCLP, and reactivity. 

File: parker\ri\tbl2-4.wri 

RI REPORT 

REVISION: 0 

DATE: 11-12-02 

COMMENTS ANALYSES 

NATURAL SOIL HEADSPACE 

NATURAL SOIL HEADSPACE 

MISCELLANEOUS HEADSPACE 

GRANULAR FILL 

INDUSTRIAL HEADSPACE 

WASTE FILL 

INDUSTRIAL HEADSPACE 

WASTE FILL 

NATURAL SOIL HEADSPACE 

NATURAL SOIL HEADSPACE 

WASTE CHARACTERISTICS 

Chemical oxygen demand, total organic carbon, total organic halogen, total petroleum hydrocarbons, 


kjeidahl nitrogen, ammonia nitrogen, total nitrogen, total phosphorous, chloride, nitrate/nitrite nitrogen. 


HEADSPACE -

Headspace screening of soil sample jars with an HNU systems PI101 photoionization analyzer with a 10.2 eV 

probe under controlled laboratory conditions. 

PHYSICAL PARAMETERS 

Bulk dry density, grain-size distribution, fraction organic carbon, total and effective porosity. 
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TABLE. HI REPORT 

SUMMARY OF TEST BORING DATA REVISION 0 

AND DRILLING METHODS DATE: n-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

TEST BORING QROUND SURFACE DEPTH TO BEDROCK TERMINATION TERMINATION BEDROCK HOLLOW STEM DRIVE AND OPEN HOLE MUD ROTABV AIR ROTARY SOIL SAMPLING 
ELEVATION (FT) BEDROCK (FT) ELEVATION (FT) DEPTH (FT) ELEVATION (FT) COHH)(FT) AUQER WASH DRILLINQ INTERVAL 

8101A 81567 NE — 64 761.67 0 0-64 FT. NONE 
BI01B 81639 92 723.38 97 718.38 6 0-82 FT. CONTINUOUS 
B102A 787.64 NE — 686 728.04 0 0-68.6 FT. NONE 
B102B 7«7.0e 1146 672.66 1304 666.66 16.8 0-78 FT 78-112 FT. CONTINUOUS 
Bt03A 791.81 NE — 60 731.91 0 0-60 FT. NONE 
Bt03B 79179 NE — 96 686 78 0 0-86 FT NONE 
BtOSC 792 11 12«.4 886.71 138.4 682.71 84 0-94 FT 84-134 FT CONTINUOUS 
B1M 743.11 8S.2 66691 862 686.91 0 0-86 FT. 5 FT 
BtOS 746.26 1636 680.76 164.6 880 76 0 0-28 FT. 28-160.0 FT. 160 6-164 6 FT CONTINUOUS 
B10SI 746.03 NE NE 136 600.63 0 0-136 FT. NONE(0-100Fr ) 

CONTINUOUS (100-130 FT ) 
BtoeA 737 6* NE NE 24 713.66 0 0-24 FT NONE 
Bioaa 737.42 108 629 42 112 624.82 0 0-108 FT. 108-112 FT. CONTINUOUS 
Bt07 743.1 1684 684.7 173.6 668.6 14.7 0-28 FT 28-168 FT. CONTINUOUS 

B1MA 748.67 NE — 29 716.87 0 0-28 FT NONE 
BtOIB 743.43 173 670 43 1742 688 43 0 0-36 FT. 36-124 FT. 124-173 FT. CONTINUOUS (0-38 FT) 

5 FT. (36-174 2) 
BtOSI 743 32 NE — 102 641.32 0 0-102 FT. NONE (0-80 FT.) 

CONTt)4UOUS (80-102 FT ) 
BIOSA 777.79 NE — 81 686 78 0 0-«OFT. NONE 
Btoae 777 64 NE — 166 •22.64 0 68-143 FT. 143-168 FT. 0-56 FT NONE 
Bta9C 777 29 183 604.29 200.6 676.79 16.3 0-88 FT 88-183 FT. CONTINUOUS (0-88 FT) 

5 FT (86-183 FT) 
BttOA 810.99 NE NE 126.6 684 48 0 0-126.8 FT 10 FT (0-90 FT) 

CONTINUOUS (90-12B.S FT) 
BttOB 811.02 143 668.02 148 663.02 6RB 60-144 FT. 0-60 FT NONE (0-126 FT) 

5FT(126-I43FT) 
B t t  t 82421 161.6 672.61 166.8 667 31 8 0-183 FT. CONTINUOUS 

B111CQ 8228 NE — 26 7878 0 0-28 FT. NONE 
BI12A 828 03 NE — 48 780.63 0 0-48 FT. NONE 

Btt2B 826.74 146 680.74 162 663.74 22 0-70 FT. 70-146 FT. CONTINUOUS (0-76 FT) 
6 FT. (76-145 FT) 

BtlZCQ 829 NE — 28 804 0 0-28 FT NONE 
B1I3A 770.49 NE — 886 680.88 0 0-88 FT 10 FT. (0-79 FT) 

CONTINUOUS (79-89 FT) 

B1t3B T70.24 103 607.24 176.2 686.04 8 24-144 FT. 144-170 FT. 0-24 FT. CONTINUOUS (89-183 FT) 

RB - Roller bit 
NE • Not encountered 
FU*: pwk«rtrl\ibl2-8.wi1 
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TABLE ^ RI REPORT 

SUMMARY OF TEST BORING DATA REVISION 0 

AND DRILLING METHODS DATE:11 -12 -92 

Parker Landfill Project 
Lyndonville, Vermont 

TEST BORINQ QROUNO SURFACE DEPTH TO BEDROCK TERMINATION TERMINATK3N BB)ROCK HOLLOW STEM DRIVE AND OPEN HOLE MUD ROTARY AIR ROTARY SOIL SAMPLING 
ELEVATK>N(FT) BEDROCK (FT) ELEVATION (FT) DEPTH (FT) ELEVATKJN (FT) CORED (FT) AUQER WASH DRILLING INTERVAL 

B114A 782 36 NE — 40 742 38 0-38.6 FT CONTINUOUS 
B114B 78183 102.7 678.23 106.8 •78.13 3.1 0-40 FT 40-102.7 FT. NONE (0-39 FT) 

CONTINUOUS (40-105 8 FT) 
B116A 768.42 NE 28 740.42 0-28 FT. CONTINUOUS 
B115e 769 1 102.1 

_ 
667 111.6 •87.8 20.8 0-38 FT 3»-«8FT NONE (0-29 FT) 

CONTINUOUS (29-102 1 FT) 
B1I6 NOT DRILLED 

B117A 739.64 NE 24.6 716.04 0-24 FT. CONTINUOUS 
B117B 740.62 84.8 

_ 
046.12 86.4 •46.22 0-84 FT. NONE (0-24 FT) 

CONTINUOUS (24-04.5 FT) 
B118A 792.16 NE — 110.8 681.38 0 0-108 FT. 5 FT (0-109.7 FT) 
B118B 783.08 244 648 08 280 837.08 12Ra 0-106 FT. 108-246 FT. NONE (0-110 FT) 

6 FT (110-244 FT) 
B119A 782.8 NE NE 34 718.8 0-34 FT. 5 FT 
B119B 762 80 NE — 141 611.96 80-118 FT 118-136 FT. 0-90 FT. NONE 
B119C 783.62 183 880 62 170 6*3.82 •0-186 FT 0-60 FT. NONE (0-34 FT) 

5 FT (35-165 FT) 
B120A 7136 NE — 3a •778 <^-«FT 5 FT 
B1208 7136 NE — 1 •8.8 •48.1 0-^8FT. ' NONE 
B120C 713.26 lOI.S 611.76 106.8 •0S.7O 0-48 FT. 46-82 FT 92-108 FT NONE (0-36 FT) 

CONTINUOUS (40-101 5 FT) 
B1200 713.66 101.8 612.16 1317 68198 28.7 0-62 FT 82-103 FT. NONE 

B121-OW 702.86 NE — 31 • 7 1 . •  • 0-28.8FT 5 FT 
B121A 702 NE — 100.2 0-88 FT. 98-102 FT. NONE 
B121B 701.4 138.8 661.8 146 888.4 (H40FT NONE (0-30 FT) 

5 FT (30-130 5 FT) 

B122 712.18 70.6 6428 76.4 •36.78 • - • • F T  . 80-78 4 FT 5 FT 

B123 720.14 60.3 676.84 80.3 678.84 o-ao.*FT. 5 FT 
6124 730 88 29 707.88 28.7 707.18 8-28FT. CONTINUOUS 

B126 708.28 71.6 •37.88 •8.4 620.88 18.4 (•-••FT. 48-70 FT CONTINUOUS 

B126A 688.17 88.28 696.82 100 888.17 0-«8FT. CONTINUOUS 

81268 686.66 90.26 686.3 280 418.88 174.8 0-98 FT NONE 
B127A 687.88 NE — 36 6a2.S8 0-J8FT. 5FT 

B127B 608.1 NE — 68.7 •284 0-20 FT. 20-04 FT. NONE 
B127C 686.88 89 — 88 888.90 10 0-88 FT. NONE (0-33 FT) 

5 FT (33-89 FT) 

R 8 • Roller bit 

NE « Not encounterod 

F0»: pw1(artrfttbl2-6.wTl 
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TABLE 2 RI REPORT 

SUMMARY OF TEST BORING DATA REVISION: 0 

AND DRILLING METHODS DATE: 11-12-02 

Parker Landfill Project 
Lyndonville, Vermont 

TEST BORINQ QROUND SURFACE DEPTH TO BEDROCK TERMINATK7N TERMINATION 8B)ROCK HOLLOW STEM DRIVE AND OPEN HOLE MUD ROTARY AIR ROTARY SOIL SAMPLING 
ELEVATION (FT) BEDROCK (FT) ELEVATION (FT) DEPTH (FT) ELEVATnN (FT) COnH)(FT) AUQER WASH DRILLING INTERVAL 

8128 788.11 NE — 80 73311 0 0-6eFT. CONTINUOUS 
8128 744.17 NE — 30 714.17 0 0-30 FT CONTINUOUS 
B130 768.86 NE — 111 •88.98 0 0-111 FT. CONTINUOUS 

81318 818.48 NE — 217 •0148 0 0-138 FT. 138-160 FT. 18^-217FT 5 FT. (0-217 FT) 
B131C 817.41 224 683.41 228 88841 8RB 160-171 6 FT. 0-180 FT NONE (0-217 FT) 

171 6-229 FT. 5FT (217-224 FT) 
(CVEn REAMED 
WLAnoE RottEd en) 

8201-OW 70108 NE — 22 •70.00 0 0-22 FT SFT. 
B202-OW 707 •  • NE — 31 tn.at 0 0-31 FT. 6 FT 

B132 7264 80.4 • • 0  2 •3.2 •48.2 24.2 0-60.4 FT. B8.4-83.2FT. CONTINUOUS 
8133 743.32 NE — 34 708 32 0 0-34 FT NONE (0-20 FT) 

CONTINUOUS (20-34 FT) 
8134A 738 68 NE — •4 0 0-64 FT NONE 
81348 738 86 NE — 114 828.MI 0 0-114 FT. CONTINUOUS 
B136A 74341 NE — 132 •11.41 0 0-132 FT. NONE 
81386 743.28 164.0 888 30 16^ S«7.» 0 0-160 FT. NONE (0-90 FT) 

CONTINUOUS 90-166 FT. 
B136A 71076 NE — 28 •81.78 0 0-20 FT. NONE 
81388 710.64 12«4 884.24 1284 684.24 0 0-12^.4 FT. NONE 
B136C 710.28 126.4 683.88 182 818.28 •4 fr-12^.4 FT. 120.4-182 FT. CONTINUOUS 
8137 A 818.67 NE — 134 •82.67 0 0-120 FT. 120-134 FT. NONE 
81378 816.43 268.16 668.28 203.16 663 28 6 0-117.6 FT. 117 8-268 18 FT. tS8.t6-203.16FT 10 FT. (0-89 5 FT) 

CONTINUOUS (89.5-283 15 FT ) 

B138A 7946 NE — 110 884.8 0 0-106FT 108-110 FT. NONE 

B138B 793.8 2148 678.8 220.8 673 8 0-104 FT 104-214.8 FT. 214.O-220 8 FT. 10 FT. (0-90 FT ) 
CONTINUOUS (00-220.8 FT) 

8138A 763.87 NE 42 711.87 0 0-42 FT. NONE 

81398 763.63 81.7 
_

•61.83 87 •30.72 0 0-81.7 FT. 81 7-07 FT NONE 
8139C 783.62 817 • •182 122.8 •88 83 28.8 0-01.7 FT. 81.7-122.8 FT. CONTINUOUS 

8140 •88.17 NE — 23 •7^17 0 0-23 FT. NONE (0-15 FT) 
5 FT (15-23 FT) 

RB  Roller bit 

NE • Not encountered 

n b  : pariiwvntbG-S.vt 1 
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TABLE 2-6 

SUMMARY OF TEST BORING 


SOIL SAMPLES AND ANALYSES 

Parker Landfill Project 

Lyndonville, Vermont 


TEST BORING SAMPLE ID DATE SAMPLED SAMPLE MATRIX DEPTH (FT) 

B103 S103I-A 5-17-91 SOIL 46-48 
S103I-B 5-17-91 WATER NA 
T51791 5-17-91 WATER NA 

8105 S105I-A 7-8-91 SOIL 8-10 
S1058-B 7-8-91 WATER NA 
T070891-01 7-8-91 WATER NA 

6106 S106I-A 6-25-91 SOIL 12-14 
TO62591-01 6-25-91 WATER NA 
S106B 6-25-91 WATER NA 

8107 S107I-A 6-6-91 SOIL 14-16 
S107B-B 6-6-91 WATER NA 
T60791-B 6-7-91 WATER NA 
S107I-C 6-17-91 SOIL 152-154 
S107B-C 6-17-91 WATER NA 
T61891 6-18-91 WATER NA 

8109 S109I-A 5-21-91 SOIL 80-82 
S1091-A 5-23-91 SOIL 104-106 
T52391 5-29-91 WATER NA 
S109I-B 5-29-91 SOIL 150-152 
S109B-B 5-30-91 WATER NA 
T53191 5-31-91 WATER NA 

8110 G110I-A 6-26-91 SOIL 114-116 
G110B-A 6-26-91 WATER NA 

FULL TALn^CL = 

Full target analyte list and target contaminant list includes volatile organic compound, 

acid base/neutral extrable compound, pesticide/pcb, cyanide, and total metals analyses. 

File: parker\rl\tbl2-6.wri 

COMMENTS 

CAPILLARY FRINGE 
RINSATE BLANK 
TRIP BLANK 
PERCHED WATER 
RINSATE BLANK 
TRIP BLANK 
CAPILLARY FRINGE 
TRIP BLANK 
RINSATE BLANK 
NATURAL SOIL 
RINSATE BLANK 
TRIP BLANK 
REGOLITH 
RINSATE BLANK 
TRIP BLANK 
CAPILLARY FRINGE 
HIGH HNU/NATURAL SOIL 
TRIP BLANK 
HIGH HNU/NATURAL SOIL 
RINSATE BLANK 
TRIP BLANK 
CAPILLARY FRINGE 
RINSATE BLANK 

RI REPORT 

REVISION: 0 

DATE: 11-12-92 

ANALYSES 

FULL TALn"CL 
FULL TAL/TCL 
FULL TALH-CL 
FULL TAUTCL 
FULL TM/TCL 
TCL-VOC 
FULL TALn"CL 
TCL-VOC 
FULL TALn"CL 
FULL TALn"CL 
TCL-SEMIVOL/TAL METALS 
TCL-VOC 
TCL-VOC 
TCL-VOC 
TCL-VOC 
TCL-VOC 
FULLTAL/TCL 
TCL-VOC 
FULL TAL/TCL 
FULLTALH-CL 
TCL-VOC 
FULL TAL/TCL 
FULL TAUTCL 
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TABLE 2-6 

SUMMARY OF TEST BORING 


SOIL SAMPLES AND ANALYSES 

Parker Landfill Project 

Lyndonville, Vermont 


TEST BORING SAMPLE ID DATE SAMPLED SAMPLE MATRIX DEPTH (FT) 

8111 S i  m 5-15-91 SOIL 20-25 
S1118 5-15-91 WATER NA 

8113 S113I-A 6-24-91 SOIL 79-81 
T62491 6-24-91 WATER NA 

B114 S114I-A 6-12-91 SOIL 27.5-32 
S114B 6-12-91 WATER NA 
T61391 6-13-91 WATER NA 

B115 G115I-A 6-26-91 SOIL 17-19 
G115B-A 6-26-91 WATER NA 
T062791-01 6-27-91 WATER NA 

8117 S1171-A 6-5-91 SOIL 10-14 
S1178 6-5-91 WATER NA 
T60791 6-7-91 WATER NA 

8128 S128I-A 5-22-91 SOIL 0-2 
SI 281-8 5-22-91 SOIL 2-4 
S128B 5-21-91 WATER 
S128I-A 6-7-91 SOIL 8-14 
S1288-A 6-7-91 WATER 
T6-7-91 6-7-91 WATER 
SI 281-8 6-10-91 SOIL 42-48 
SI 288-8 6-10-91 WATER 
T61091 6-10-91 WATER 

FULL TALTfCL = 

Full target analyte list and target contaminant list includes volatile organic compound, 

acid base/neutral extrable compound, psstlcide/pcb, cyanide, and total metals analyses. 

Flla: parkar\rl\ibl2-6.wri 

COMMENTS 

LOWER WASTE BOUNDARY 
RINSATE BLANK 
CAPILLARY FRINGE 
TRIP BLANK 
CAPILLARY FRINGE 
RINSATE BLANK 
TRIP BLANK 
CAPILLARY FRINGE 
RINSATE BLANK 
TRIP BLANK 
CAPILLARY FRINGE 
RINSATE BLANK 
TRIP BLANK 
WASTE 
WASTE 
RINSATE BLANK 
HIGH HNU/NATURAL SOIL 
RINSATE BLANK 
TRIP BLANK 
CAPILLARY FRINGE 
RINSATE BLANK 
TRIP BLANK 

RI REPORT 

REVISION: 0 

DATE: 11-12-92 

ANALYSES 

FULL TAL/TCL 
FULL TAL/TCL 
FULL TAL/TCL 
TCL-VOC 
FULL TAL/TCL 
FULL TALH-CL 
TCL-VOC 
FULLTAL/TCL 
FULL TAUTCL 
TCL-VOC 
FULL TALTTCL 
FULL TALTTCL 
TCL-VOC 
TCL-VOC 
TCL-VOC 
TCL-VOC 
FULL TAL/TCL 
FULL TAL/TCL 
TCL-VOC 
FULLTALH-CL 
FULL TALH-CL 
TCL-VOC 
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TABLE 2-6 

SUMMARY OF TEST BORING 


SOIL SAMPLES AND ANALYSES 

Parker Landfill Project 

Lyndonville, Vermont 


TEST BORING SAMPLE ID DATE SAMPLED SAMPLE MATRIX DEPTH (FT) 

8129 SI 291-A 6-24-91 SOIL 0-2 
S129B 6-24-91 WATER NA 
SI 291-8 6-24-91 SOIL 6-8 
S129I-C 6-24-91 SOIL 18-10 
T62491 6-24-91 WATER NA 

8130 S130I-A 7-22-91 SOIL 4-6 
SI 301-8 7-22-91 SOIL 24-26 
SI 308 7-22-91 WATER NA 
T072291-01 7-22-91 WATER NA 
S130I-C 7-23-91 SOIL 102-104 
S130B-C 7-23-91 WATER NA 
T072491-01 7-24-91 WATER NA 

81348 S134I-A 5-28-92 SOIL 42-44 
8137A S1378-D 6-25-92 SOIL 130-135 
8138A S138A 6-29-92 SOIL 100-107 
FULL TALTTCL = 

Full target analyte list and target contaminant list includes volatile organic compound, 

add base/neutral extrable compound, pestlcide/pcb, cyanide, and total metals analyses. 

Flla: parkar\rl\tbl2-6.wri 

COMMENTS 

WASTE 
RINSATE BLANK 
HIGH HNU/NATURAL SOIL 
CAPILLARY FRINGE 
TRIP BLANK 
WASTE 
HIGH HNU/NATURAL SOIL 
RINSATE BLANK 
TRIP BLANK 
CAPILLARY FRINGE 
RINSATE BLANK 
TRIP BLANK 
NATURAL SOIL 
NATURAL SOIL 
NATURAL SOIL 

RI REPORT 

REVISION: 0 

DATE: 11-12-92 

ANALYSES 

FULL TAL/TCL 
FULL TAL/TCL 
TCL-VOC 
FULL TALH-CL 
TCL-VOC 
FULL TAL^-CL 
FULL TAL/TCL 
FULL TAL/TCL 
TCL-VOC 
FULL TAL/TCL 
FULL TAL/TCL 
TCL-VOC 
TCL-VOC 
TOC 
TOC 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAM = LES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


BORINGS SAMPLE DEPTH PID READING MATERIAL COMMENTS 

NUMBER IN FEET IN PPM SAMPLED 

B101B SI 0.0-2.0 0.0 P.G.L. IWS 3 

S2 2.0-4.0 0.0 P.G.L. Soil Sample from 3-5 FT. 

S3 4.0-6.0 0.0 P.Q.L. Submitted (or analysis. 

S4 6.0-8.0 0.0 P.G.L. 

SS 8.0-10.0 0.0 P.G.L. 

S6 10.0-12.0 0.0 D.G.L. 

S7 12.0-14.0 0.0 D.G.L. 

S8 14.0-16.0 0.0 D.G.L. 

SS 16.0-18.0 0.0 D.G.L. 

S10 18.0-20.0 0.0 D.G.L. 

S11 20.0-22.0 0.0 D.G.L. 

S12 22.0-24.0 0.0 D.G.L. 

S13 24.0-26.0 0.0 D.G.L. 

SI 4 26.0-28.0 0.0 D.G.L. 

SIS 28.0-30.0 0.0 D.G.L 

S16 30.0-32.0 0.0 D.G.L. 

S17 32.0-34.0 0.0 D.G.L. 

SIS 34.0-36.0 0.0 D.G.L. 

SI 9 36.0-38.0 0.0 D.G.L. 

320 38.0-40.0 0.0 D.G.L. 

S21 40.0-42.0 0.0 D.G.L. 

S22 42.0-44.0 0.0 D.G.L. 

S23 44.0-46.0 0.0 D.G.L. 

S24 46.0-48.0 0.0 D.G.L. 

S25 48.0-50.0 0.0 D.G.L. 

S26 50.0-52.0 0.0 D.G.L. 

S27 52.0-54.0 0.0 D.G.L. 

S28 54.0-56.0 0.0 D.G.L. 

S29 56.0-58.0 0.0 D.G.L. 

S30 58.0-60.0 0.0 D.G.L. 

S31 60.0-62.0 0.0 D.G.L. 

S32 62.0-64.0 0.0 D.G.L. 

S33 64.0-66.0 0.0 D.G.L. 

S34 66.0-68.0 0.0 D.G.L. 

S35 68.0-70.0 0.0 D.G.L. 

S36 70.0-72.0 0.0 D.G.L. 

S37 72.0-74.0 0.0 D.G.L. 

PID = Photoionization detector (ThermiMnvironmental model 580B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. " Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. s> Distal Glacial Lacustrine Deposits (Refer to text) Fil6:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

BORINGS SAMPLE 

NUMBER 

BIOlB(cont) S38 

S39 

S40 

S41 

S42 

S43 

344 

S45 

Parker Landfill Project 

Lyndonville, Vermont 


DEPTH PID READING 

IN FEET IN PPM 

74.0-76.0 0.0 

76.0-78.0 0.0 

78.0-80.0 0.0 

80.0-82.0 0.0 

82.0-84.0 0.0 

84.0-86.0 0.0 

88.0-90.0 0.0 

90.0-92.0 0.0 

MATERIAL 


SAMPLED 


D.G.L. 


D.G.L. 


D.G.L. 


REGOLITH 


REGOLITH 


REGOLITH 


REGOLITH 


REGOLITH 


COMMENTS 

IWS 3 

B102B SI 0.0-2.0 0.0 P.G.L. IWS 3 

S2 2.0-4.0 0.0 P.G.L. 

S3 4.0-6.0 0.0 P.G.L. 

34 6.0-8.0 0.0 P.G.L. 

35 8.0-10.0 0.0 P.G.L. 

36 10.0-12.0 0.0 P.G.L. 

37 12.0-14.0 0.0 P.Q.L. 

38 14.0-16.0 0.0 P.G.L. 

39 16.0-18.0 0.0 P.Q.L. 

310 18.0-20.0 0.0 P.Q.L 

311 20.0-22.0 0.0 P.G.L 

312 22.0-24.0 0.0 P.Q.L 

313 24.0-26.0 0.0 P.G.L 

314 26.0-28.0 0.0 P.G.L 

315 28.0-30.0 0.0 P.Q.L 

316 30.0-32.0 0.0 P.Q.L 

317 32.0-34.0 0.0 P.Q.L 

318 34.0-36.0 0.0 P.G.L 

319 36.0-38.0 0.0 P.G.L 

320 38.0-40.0 0.0 D.G.L 

321 40.0-42.0 0.0 D.G.L 

322 42.0-44.0 0.0 D.G.L 

323 44.0-46.0 0.0 D.G.L 

324 46.0-48.0 0.0 D.G.L 

S2S 48.0-50.0 0.0 D.G.L 

326 50.0-52.0 0.0 D.G.L 

S27 52.0-54.0 0.0 D.G.L 

S28 54.0-66.0 0.0 D.G.L 

PID " Photoionization detector (Thermoenvironmental model 580B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.Q.L. " Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. = Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

BORINGS SAMPLE DEPTH PID READING MATERIAL 

NUMBER IN FEET IN PPM SAMPLED 

B102B(cont) 329 56.0-58.0 0.0 D.G.L 

330 58.0-60.0 0.0 D.G.L 

331 60.0-62.0 0.0 D.G.L 

332 62.0-64.0 0.0 D.G.L 

S33 64.0-88.0 0.0 D.G.L 

334 66.0-68.0 0.0 D.G.L 

335 68.0-70.0 0.0 D.Q.L 

336 70.0-72.0 0.0 D.G.L 

337 72.0-74.0 0.0 D.G.L 

338 74.0-76.0 0.0 D.G.L 

339 76.0-78.0 0.0 D.G.L 

340 78.0-80.0 0.0 D.Q.L 

341 80.0-82.0 0.0 D.Q.L 

342 82.0-84.0 NR D.Q.L 

343 84.0-86.0 0.0 D.G.L 

344 86.0-88.0 0.0 D.Q.L 

345 88.0-90.0 0.0 D.Q.L 

346 90.0-92.0 0.0 D.Q.L 

347 99.0-101.0 0.0 D.Q.L 

348 101.0-103.0 0.0 D.G.L 

349 103.0-105.0 0.0 D.Q.L 

350 105.0-107.0 0.0 D.G.L 

351 107.0-107.5 NOT RECORDED WEATHERED BR. 

COMMENTS 

IWS 3 

B103C 31 0.0-2.0 0.0 P.Q.L IWS 3 

32 2.0-4.0 0.0 P.Q.L 

33 4.0-6.0 3.0 P.Q.L 

34 6.0-8.0 3.0 P.G.L 

35 8.0-10.0 0.0 P.Q.L 

36 10.0-12.0 0.0 P.G.L 

37 12.0-14.0 0.0 P.Q.L 

38 14.0-16.0 2.0 P.Q.L 

S9 16.0-18.0 2.0 P.G.L 

310 18.0-20.0 2.0 P.G.L 

311 20.0-22.0 1.0 P.G.L 

S12 22.0-24.0 3.0 P.G.L 

313 24.0-26.0 2.0 P.G.L 

PID s Photoionization detector (Thermoenvironmental model 580B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. s Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. = Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


BORINGS SAMPLE DEPTH PID READING MATERIAL COMMENTS 

NUMBER IN FEET IN PPM SAMPLED 

B103C(cont) SI 4 26.0-28.0 3.0 P.Q.L IWS 3 

315 28.0-30.0 2.0 P.G.L 

SI 6 30.0-32.0 2.0 P.Q.L 

317 32.0-34.0 2.2 P.G.L 

SI 8 34.0-36.0 3.0 P.G.L 

319 36.0-38.0 2.0 D.Q.L 

S20 38.0-40.0 0.0 D.G.L 

321 40.0-42.0 1.8 D.Q.L 

322 42.0-44.0 4.0 D.Q.L 

S23 44.0-46.0 2.0 D.G.L 

324 46.0-48.0 3.2 D.Q.L Submitted for analysis 

325 48.0-50.0 2.0 D.Q.L 

326 50.0-52.0 1.0 D.G.L 

S27 52.0-54.0 0.0 D.Q.L 

328 54.0-56.0 4.0 D.G.L 

329 56.0-58.0 0.0 D.Q.L 

S30 58.0-60.0 0.8 D.Q.L 

S31 60.0-62.0 0.0 D.G.L 

332 62.0-64.0 0.0 D.G.L 
• S33 64.0-66.0 0.0 D.G.L 

334 66.0-68.0 0.0 D.Q.L 

335 68.0-70.0 0.0 D.Q.L 

336 70.0-72.0 0.0 D.Q.L 

337 72.0-74.0 0.0 D.Q.L 

338 74.0-76.0 0.0 D.Q.L 

339 76.0-78.0 0.0 D.G.L 

340 78.0-80.0 0.0 D.G.L 

341 80.0-82.0 0.0 D.G.L 

342 82.0-84.0 0.0 D.G.L 

343 84.0-86.0 0.0 D.Q.L 

344 86.0-88.0 0.0 D.Q.L 

345 88.0-90.0 0,0 D.Q.L 

346 90.0-92.0 0.0 D.G.L 

347 92.0-94.0 0.0 D.G.L 

S48 94.0-96.0 0.0 D.G.L 

S49 96.0-98.0 0.0 D.G.L 

350 98.0-100.0 0.0 D.G.L 

PID = Photoionization detector (Thermoenvironmental model 580B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. = Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. SS Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

BORINGS SAMPLE DEPTH PID READING MATERIAL 

NUMBER IN FEET IN PPM SAMPLED 

B103C(cont) 351 100.0-102.0 0.0 D.G.L 

S52 102.0-104.0 0.0 D.G.L 

353 104.0-106.0 0.0 D.G.L 

354 106.0-108.0 0.0 D.Q.L 

355 108.0-110.0 0.0 D.G.L 

356 110.0-112.0 0.0 D.G.L 

357 112.0-114.0 0.0 D.Q.L 

358 114.0-116.0 0.0 TILL 

359 116.0-118.0 0.0 TILL 

S60 118.0-120.0 0.0 REGOLITH 

361 120.0-122.0 0.0 REGOLITH 

362 122.0-124.0 0.0 REGOLITH 

S63 124.0-126.0 0.0 REGOLITH 

364 126.0-126.4 0.0 REGOLITH 

COMMENTS 

IWS 3 

IWS 3 B104 31 

32 

S3 

34 

35 

S6 

S7 

S8 

39 

310 

S11 

312 

313 

314 

315 

316 

317 

318 

0.0-2.0 

5.0-7.0 

10.0-12.0 

15.0-17.0 

20.0-22.0 

25.0-27.0 

30.0-32.0 

35.0-37.0 

40.0-42.0 

45.0-47.0 

50.0-52.0 

55.0-57.0 

60.0-62.0 

65.0-67.0 

70.0-72.0 

75.0-77.0 

80.0-82.0 

85.0-85.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

FILL 


FILL 


P.G.L 


P.G.L 


P.G.L 


P.G.L 


P.Q.L 


D.G.L 


D.Q.L 


D.G.L 


D.Q.L 


D.Q.L 


D.Q.L 


D.Q.L 


D.Q.L 


D.G.L 


REGOLITH 


REGOLITH 


BIOS 31 0.0-2.0 0.0 SOLID WASTE IWS 2 

32 2.0-3.4 0.0 SOLID WASTE 

S3 4.0-8.0 0.0 P.G.L 

PID = Photoionization detector (Thermoenvironmental model 580B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 sV lamp were used for this project). 

P.G.L. s Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. = Distal Glacial Lacustrine Deposits (Refer to text) Fil9:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


BORINGS SAMPLE DEPTH PID READING MATERIAL COMMENTS 

NUMBER IN FEET IN PPM SAMPLED 

B105(cont) 34 6.0-8.0 0.0 P.G.L IWS 2 

SS 8.0-10.0 0.0 P.G.L Submitted for analysis 

S6 10.0-12.0 0.0 P.G.L 

37 12.0-14.0 0.0 P.Q.L 

S8 14.0-16.0 0.0 P.G.L. 

39 16.0-18.0 0.0 P.G.L 

310 18.0-20.0 0.0 P.Q.L 

311 20.0-22.0 0.0 P.G.L 

S12 22.0-24.0 0.0 P.G.L 

313 24.0-26.0 0.0 P.Q.L. 

314 26.0-28.0 0.0 P.Q.L 

315 28.0-30.0 0.0 P.G.L 

316 30.0-32.0 0.0 P.G.L 

317 32.0-34.0 0.0 P.G.L 

318 34.0-36.0 0.0 P.G.L 

319 36.0-38.0 0.0 P.G.L 

320 38.0-40.0 0.0 P.Q.L 

321 40.0-42.0 0.0 P.G.L 

322 42.0-44.0 0.0 P.G.L 

323 44.0-46.0 0.0 P.G.L 

324 46.0-48.0 0.0 P.G.L 

325 48.0-50.0 0.0 P.G.L 

326 50.0-52.0 0.0 P.Q.L 

327 52.0-54.0 0.0 P.Q.L 

328 54.0-56.0 0.0 P.Q.L 

329 56.0-58.0 0.0 P.Q.L 

330 58.0-60.0 0.0 P.Q.L 

331 60.0-62.0 0.0 P.Q.L 

332 62.0-64.0 0.0 P.G.L 

333 64.0-66.0 NO RECOVERY NO RECOVERY 

334 66.0-68.0 0.0 P.G.L 

335 68.0-70.0 _0.0 P.G.L 

336 70.0-72.0 0.0 P.G.L 

337 72.0-74.0 NO RECOVERY NO RECOVERY 

338 74.0-76.0 NO RECOVERY NO RECOVERY 

339 76.0-78.0 0.0 P.G.L 

S40 78.0-80.0 0.0 P.G.L 

PID a Photoionization detector (Thermoenvironmental model S80B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. = Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. :> Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


BORINGS SAMPLE DEPTH PID READING MATERIAL COMMENTS 

NUMBER IN FEET IN PPM SAMPLED 

B10S(cont) 341 80.0-82.0 0.0 P.Q.L IWS 2 

342 82.0-84.0 NO RECOVERY NO RECOVERY 

343 84.0-85.5 0.0 P.G.L 

344 85.5-88.0 NO RECOVERY NO RECOVERY 

345 88.0-90.0 0.0 P.G.L 

346 90.0-92.0 0.0 P.G.L 

347 92.0-94.0 0.0 P.Q.L 

S48 94.0-96.0 0.0 P.Q.L 

349 96.0-98.0 0.0 P.Q.L 

350 98.0-100.0 0.0 P.G.L 

351 100.0-102.0 0.0 P.Q.L 

352 102.0-104.0 0.0 P.Q.L 

353 104.0-106.0 0.0 P.G.L. 

S54 106.0-108.0 0.0 P.G.L 

355 108.0-110.0 0.0 P.G.L 

356 110.0-112.0 0.0 P.Q.L 

S57 112.0-114.0 0.0 P.Q.L 

358 114.0-116.0 0.0 P.Q.L 

359 116.0-118.0 0.0 P.G.L STRONG ODOR 

S60 118.0-120.0 0.0 D.G.L STRONG ODOR 

361 120.0-122.0 0.0 D.G.L 

362 122.0-124.0 0.0 D.G.L 

363 124.0-126.0 0.0 D.Q.L 

364 126.0-128.0 0.0 D.G.L 

365 128.0-130.0 0.0 D.Q.L 

366 130.0-132.0 0.0 D.G.L 

367 132.0-134.0 0.0 D.G.L 

368 134.0-136.0 0.0 D.G.L 

se9 136.0-138.0 0.0 D.G.L 

370 138.0-140.0 NO RECOVERY NO RECOVERY 

371 140.0-142.0 0.0 D.G.L 

372 142.0-144.0 0.0 D.G.L 

373 144.0-146.0 0.0 D.G.L 

374 146.0-148.0 0.0 D.Q.L. 

375 148.0-150.0 0.0 D.Q.L 

376 150.0-152.0 0.0 D.G.L 

377 152.0-153.9 0.0 D.Q.L 

PID = Photoionization detector (Thermoenvironmental model 580B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. 3 Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. = Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

BORINGS SAMPLE DEPTH PID READING MATERIAL 

NUMBER IN FEET IN PPM SAMPLED 

B105(cont) 378 154.0-156.0 0.0 D.G.L 

S79 156.0-157.1 0.0 D.G.L 

380 158.0-159.8 0.0 D.G.L 

S81 160.0-160.9 0.0 D.G.L 

382 162.0-162.9 0.0 D.Q.L 

383 164.0-164.2 NO READING D.G.L 

COMMENTS 


IWS 2 


IWS 2 B105I 31 

32 

33 

34 

SS 

36 

37 

S8 

39 

310 

311 

312 

313 

314 

315 

316 

317 

98.0-100.0 

100.0-102.0 

102.0-104.0 

104.0-106.0 

106.0-108.0 

112.0-114.0 

114.0-116.0 

116.0-118.0 

118.0-120.0 

120.0-122.0 

122.0-124.0 

124.0-126.0 

126.0-128.0 

128.0-130.0 

130.0-132.0 

132.0-134.0 

134.0-136.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

P.G.L 

P.Q.L 

P.G.L 

P.G.L 

P.Q.L 

P.Q.L 

P.Q.L 

P.Q.L 

P.G.L 

P.Q.L 

P.Q.L 

P.G.L 

P.G.L 

P.Q.L 

P.G.L 

P.Q.L 

P.Q.L 

BioeA/B 31 0.0-2.0 0.0 GRANULAR FILL 

S2 2.0-4.0 0.0 SOLID WASTE 

S3 4.0-6.0 0.0 SOLID WASTE 

34 6.0-8.0 0.0 P.G.L 

S5 8.0-10.0 0.0 P.G.L 

36 10.0-12.0 0.0 P.Q.L 

37 12.0-14.0 0.0 P.Q.L 

S8 14.0-16.0 0.0 P.Q.L. 

S9 16.0-18.0 0.0 P.G.L 

310 18.0-20.0 0.0 P.G.L 

311 20.0-22.0 0.0 P.G.L 

312 22.0-24.0 0.0 P.Q.L 

IWS 2 

Submitted for analysis 

PID = Photoionization detector (Thermoenvironmental mcxjel 580B with 10.0 eV lamp and HNu systems PI 101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. ° Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. = Distal Glacial Lacustrine Deposits (Refer to text) File:parkerSri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


BORINGS SAMPLE DEPTH PID READING MATERIAL COMMENTS 

NUMBER IN FEET IN PPM SAMPLED 

B106A/B(cont) 313 24.0-26.0 0.0 P.G.L IWS 2 

314 26.0-28.0 0.0 P.G.L -

SIS 28.0-30.0 0.0 P.Q.L 

316 30.0-32.0 0.0 P.G.L 

317 32.0-34.0 0.0 P.G.L 

318 34.0-36.0 0.0 P.G.L 

319 36.0-38.0 0.0 P.G.L 

320 38.0-40.0 0.0 P.Q.L 

321 40.0-42.0 0.0 P.G.L 

322 42.0-44.0 0.0 P.Q.L 

323 44.0-46.0 0.0 P.Q.L 

324 46.0-48.0 0.0 P.G.L 

325 48.0-50.0 0.0 P.G.L 

326 50.0-52.0 0.0 P.G.L 

327 52.0-54.0 0.0 P.G.L 

328 54.0-56.0 0.0 P.G.L 

329 56.0-58.0 0.0 P.Q.L 

330 58.0-80.0 0.0 P.G.L 

331 60.0-62.0 0.0 D.Q.L 

332 62.0-64.0 0.0 D.G.L 

333 64.0-66.0 0.0 D.G.L 

334 66.0-68.0 0.0 P.Q.L 

335 68.0-70.0 0.0 P.Q.L 

336 70.0-72.0 0.0 P.G.L 

337 72.0-74.0 0.0 P.G.L 

338 74.0-76.0 0.0 P.G.L 

339 76.0-78.0 0.0 P.Q.L 

S40 78.0-80.0 0.0 P.G.L 

341 80.0-82.0 0.0 P.G.L 

342 82.0-84.0 0.0 P.G.L 

343 84.0-86.0 0.0 P.G.L 

344 86.0-88.0 0.0 P.G.L 

345 88.0-90.0 0.0 P.Q.L 

346 90.0-92.0 0.0 P.G.L 

347 92.0-94.0 0.0 P.G.L 

848 94.0-96.0 0.0 P.Q.L 

349 96.0-98.0 0.0 P.Q.L 

PID " Photoionization detector (Thermoenvironmental model 580B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. = Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. s Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

BORINGS SAMPLE 

NUMBER 

B106A/B(cont) 350 

351 

S52 

353 

354 

355 

356 

357 

Parker Landfill Project 

Lyndonville, Vermont 


DEPTH PID READING 

IN FEET IN PPM 

98.0-100.0 0.0 

100.0-102.0 0.0 

102.0-104.0 0.0 

104.0-106.0 0.0 

106.0-108.0 0.0 

108.0-109.1 0.0 

110.0-110.5 0.0 

112.0-112.2 0.0 

MATERIAL 


SAMPLED 


P.G.L 


P.G.L 


P.G.L 


D.G.L 


D.G.L 


BEDROCK 


BEDROCK 


BEDROCK 


COMMENTS 


IWS 2 


HIGHLY FRACTURED 

HIGHLY FRACTURED 

HIGHLY FRACTURED 

B107 31 0.0-2.0 0.0 GRANULAR FILL IWS 2 

32 2.0-4.0 0.0 GRANULAR FILL 

S3 4.0-6.0 1.0 GRANULAR FILL 

34 6.0-8.0 0.0 GRANULAR FILL 

SS 8.0-10.0 2.1 P.G.L 

36 10.0-12.0 7.0 P.Q.L 

37 12.0-14.0 3.7 P.Q.L 

38 14.0-16.0 48.0 P.G.L Submitted for analysis 

39 16.0-18.0 3.0 P.Q.L 

310 18.0-20.0 1.0 P.Q.L 

311 20.0-22.0 0.0 P.G.L 

312 22.0-24.0 1.0 P.G.L 

SI 3 24.0-26.0 0.0 P.G.L 

314 26.0-28.0 0.0 P.G.L 

315 29.0-31.0 0.0 P.G.L 

SI 6 31.0-33.0 0.0 P.G.L 

317 33.0-35.0 0.0 P.Q.L 

318 35.0-37.0 0.0 P.G.L 

319 37.0-39.0 0.0 P.G.L 

S20 39.0-40.0 0.0 P.G.L 

321 40.0-42.0 0.0 P.G.L 

322 42.0-43.0 NO RECOVERY NO RECOVERY 

323 44.0-46.0 0.0 P.Q.L 

324 46.0-48.0 0.0 P.Q.L 

325 48.0-50.0 0.0 P.Q.L 

326 50.0-52.0 0.0 P.Q.L 

327 52.0-54.0 0.0 P.G.L 

328 54.0-56.0 0.0 P.G.L 

PID = Photoionization detector (Thermoenvironmental mcxjel 580B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. = Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. = Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


BORINGS SAMPLE DEPTH PID READING MATERIAL COMMENTS 

NUMBER IN FEET IN PPM SAMPLED 

B107(cont) 329 58.0-58.0 0.0 P.G.L IWS 2 

330 58.0-60.0 0.0 P.G.L 

S31 60.0-62.0 0.0 P.Q.L 

332 62.0-64.0 0.0 P.G.L. 

S33 64.0-66.0 0.0 P.Q.L 

334 66.0-68.0 0.0 P.Q.L 

S35 68.0-70.0 0.0 P.Q.L 

336 70.0-72.0 0.0 P.G.L 

337 72.0-74.0 0.0 P.G.L 

338 74.0-76.0 0.0 P.G.L 

339 76.0-78.0 0.0 P.G.L 

340 78.0-80.0 0.0 P.G.L 

341 80.0-82.0 0.0 P.G.L 

S42 82.0-84.0 0.0 P.Q.L 

343 84.0-86.0 0.0 P.Q.L 

344 86.0-88.0 0.0 P.Q.L 

345 88.0-90.0 0.0 P.G.L 

346 90.0-92.0 0.0 P.Q.L 

347 92.0-94.0 0.0 P.Q.L 

348 94.0-96.0 0.0 P.G.L 

349 96.0-98.0 0.0 P.G.L 

350 98.0-100.0 0.0 P.G.L 

351 100.0-102.0 0.0 P.G.L 

352 102.0-104.0 0.0 P.Q.L 

353 104.0-106.0 0.0 P.Q.L 

S54 106.0-108.0 0.0 P.G.L 

355 108.0-110.0 0.0 P.G.L 

356 110.0-112.0 0.0 P.G.L 

357 112.0-114.0 0.0 P.Q.L 

358 114.0-116.0 0.0 P.G.L 

359 116.0-118.0 0.0 P.G.L 

360 118.0-120.0 0.0 P.G.L 

S61 120.0-122.0 0.0 P.G.L 

362 122.0-124.0 0.0 P.G.L 

363 124.0-125.5 0.0 P.Q.L 

364 126.0-128.0 0.0 P.Q.L 

365 128.0-130.0 0.0 D.G.L 

PID = Photoionization detector (Thermoenvironmental model 580B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L = Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. <: Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

BORINGS SAMPLE DEPTH PID READING MATERIAL 

NUMBER IN FEET IN PPM SAMPLED 

B107(cont) S66 130.0-132.0 0.0 D.G.L. 

367 132.0-134.0 0.0 D.G.L 

368 134.0-136.0 0.0 D.G.L 

S69 136.0-138.0 0.0 D.Q.L 

370 138.0-140.0 0.0 D.G.L 

371 140.0-142.0 0.0 D.G.L 

372 142.0-144.0 0.0 D.Q.L 

S73 144.0-146.0 0.0 D.G.L 

374 146.0-148.0 0.0 D.Q.L 

375 148.0-150.0 0.0 D.Q.L 

376 150.0-152.0 0.0 D.Q.L 

377 152.0-154.0 1.2 D.G.L 

S78 154.0-155.4 NOT RECORDED REGOLITH 

379 156.0-157.4 NOT RECORDED REGOLITH 

S80 158.0-158.4 NOT RECORDED REGOLITH 

COMMENTS 

IWS 2 

Submitted for analysis 

B108 31 0.0-2.0 0.0 P.G.L IWS 2 

32 2.0-4.0 0.0 P.G.L 

33 4.0-6.0 0.0 P.G.L 

34 6.0-8.0 0.0 P.G.L 

35 8.0-10.0 0.0 P.G.L 

S6 10.0-12.0 0.0 P.Q.L 

37 12.0-14.0 0.0 P.Q.L 

38 14.0-16.0 0.0 P.G.L 

39 16.0-18.0 0.0 P.G.L 

310 18.0-20.0 0.0 P.Q.L 

311 20.0-22.0 0.0 P.G.L 

312 22.0-24.0 0.0 P.G.L 

313 24.0-26.0 0.0 P.G.L 

314 26.0-28.0 0.0 P.Q.L 

315 28.0-30.0 0.0 P.Q.L 

316 30.0-32.0 0.0 P.G.L 

317 32.0-34.0 0.0 P.G.L 

318 34.0-36.0 0.0 P.G.L 

319 39.0-41.0 0.0 P.G.L. 

320 44.0-46.0 0.0 P.G.L 

S21 49.0-51.0 0.0 P.Q.L 

PID = Photoionization detector (Thermoenvironmental model 580B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. s Proximal Glacial Lacustrine Deposits (Refer to text) 

D.Q.L. = Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 
Lyndonville. Vermont 

BORINGS SAMPLE DEPTH PID READING MATERIAL 

NUMBER IN FEET IN PPM SAMPLED 

B108(cont) 322 54.0-56.0 0.0 D.G.L 

323 59.0-81.0 0.0 P.G.L 

324 64.0-86.0 0.0 P.G.L 

325 69.0-71.0 0.0 D.G.L 

S26 74.0-76.0 0.0 D.G.L 

327 79.0-81.0 0.0 D.G.L 

328 84.0-86.0 0.0 P.Q.L 

S29 89.0-91.0 0.0 P.Q.L 

330 94.0-96.0 2.0 P.Q.L 

331 99.0-101.0 0.0 P.G.L 

332 104.0-106.0 0.0 D.Q.L 

333 109.0-111.0 0.0 D.Q.L 

334 114.0-116.0 0.0 D.G.L 

335 119.0-121.0 0.0 D.G.L 

336 124.0-126.0 0.0 D.G.L 

337 129.0-131.0 0.0 D.Q.L 

338 134.0-136.0 0.0 D.Q.L 

S39 139.0-141.0 0.0 D.G.L 

340 144.0-146.5 0.0 D.G.L 

341 149.0-150.4 0.0 D.Q.L 

COMMENTS 

IWS 2 

B108I SI 

32 

S3 

34 

35 

S6 

37 

38 

39 

310 

311 

80.0-82.0 

82.0-84.0 

84.0-88.0 

86.0-88.0 

88.0-90.0 

90.0-92.0 

92.0-94.0 

94.0-96.0 

96.0-98.0 

98.0-100.0 

100.0-102.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

P.Q.L 


P.G.L/D.G.L 


P.G.L/D.G.L 


P.G.L/D.G.L 


P.Q.L/D.Q.L 


P.G.L/D.G.L 


P.G.L/D.G.L 


P.G.L/D.G.L 


P.G.L/D.G.L 


P.G.L/D.G.L 


P.G.L/D.G.L 


Facias Transition Zone 

B109C 31 0.0-2.0 0.0 P.G.L 1W31 

32 2.0-4.0 0.0 P.Q.L 

33 4.0-8.0 0.0 P.Q.L 

34 8.0-8.0 0.0 D.G.L 

PID = Photoionization detector (Thermoenvironmental mcxJel 580B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. = Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. 3s Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 

Page 13 of 48 

File:parker\ri\tbl2-7.wr1


TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


BORINGS SAMPLE DEPTH PID READING MATERIAL COMMENTS 

NUMBER IN FEET IN PPM SAMPLED 

B109C(cont) S5 8.0-10.0 0.0 D.Q.L IWS1 

S6 10.0-12.0 0.0 D.G.L 

37 12.0-14.0 0.0 D.G.L 

38 14.0-18.0 0.0 D.G.L 

39 18.0-18.0 0.0 D.G.L 

310 18.0-20.0 0.0 D.Q.L 

311 20.0-22.0 0.0 D.G.L 

312 22.0-24.0 0.0 D.G.L 

SI 3 24.0-26.0 2.0 D.G.L 

314 26.0-28.0 4.0 D.G.L 

315 28.0-30.0 1.5 D.G.L 

316 30.0-32.0 4.5 D.G.L 

317 32.0-34.0 2.5 D.G.L 

S18 34.0-36.0 0.0 D.G.L 

319 36.0-38.0 0.0 D.G.L 

320 38.0-40.0 0.0 D.Q.L 

321 40.0-42.0 0.0 D.Q.L 

322 42.0-44.0 0.0 D.G.L 

323 44.0-46.0 0.0 D.G.L 

324 46.0-48.0 0.0 D.Q.L 

325 48.0-50.0 0.0 D.G.L 

326 50.0-52.0 0.0 D.G.L 

S27 52.0-54.0 0.0 D.G.L 

328 54.0-58.0 0.0 D.G.L 

329 56.0-58.0 0.0 D.G.L 

330 58.0-60.0 0.0 D.Q.L 

331 60.0-82.0 0.0 D.G.L 

332 82.0-84.0 0.0 D.G.L 

333 84.0-66.0 0.0 D.G.L 

334 68.0-68.0 0.0 D.G.L 

335 68.0-70.0 0.0 D.G.L 

338 70.0-72.0 0.0 D.G.L 

337 72.0-74.0 0.0 D.G.L 

S38 74.0-76.0 0.0 D.G.L 

S39 76.0-78.0 0.0 D.G.L 

340 78.0-80.0 0.0 D.G.L 

S41 80.0-82.0 0.0 D.Q.L Submitted for analysis 

PID = Photoionization detector (Thermoenvironmental model S80B with 10.0 eV lamp and HNu systems PI 101 photoionization 

analyzer with 10.2 eV lamp ware used for this project). 

P.G.L. = Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. = Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

BORINGS SAMPLE DEPTH PID READING MATERIAL 

NUMBER IN FEET IN PPM SAMPLED 

B109C(cont) 342 82.0-84.0 0.0 D.Q.L 

343 84.0-86.0 0.0 P.Q.L 

344 89.0-91.0 0.0 P.G.L. 

345 

S46 99.0-101.0 0.0 P.Q.L 

347 104.0-106.0 0.4 P.Q.L 

348 116.0-117.5 0.0 P.G.L 

S49 121.0-123.0 NO RECOVERY NO RECOVERY 

350 123.0-125.0 0.0 P.Q.L 

SSI 125.0-127.0 0.0 P.G.L 

352 130.0-132.0 0.0 P.G.L 

363 135.0-137.0 0.0 P.G.L 

354 137.0-139.0 0.0 P.Q.L 

SSS 139.0-141.0 0.0 P.Q.L 

356 141.0-143.0 0.0 P.G.L 

357 143.0-145.0 0.0 P.Q.L 

358 145.0-147.0 0.0 P.Q.L 

S59 147.0-149.0 0.0 P.G.L 

380 150.0-152.0 5.5 P.Q.L 

361 152.0-154.0 0.0 P.Q.L 

362 154.0-155.0 3.0 P.Q.L 

363 158.0-158.4 0.0 P.G.L 

S84 163.0-164.0 0.0 P.G.L 

385 168.0-169.0 0.0 P.G.L 

see 173.0-175.0 0.0 P.G.L 

367 178.0-179.0 0.0 P.G.L 

COMMENTS 

IW3 1 

GEOLOGIST MISNUMBERED SAMPLES 

Submitted for analysis 

Submitted for analysis 

GREEN-YELLOW FILM ON BOTTOM OF SPOON 

B110A/B 31 1.0-3.0 0.0 P.G.L IWS1 

32 9.0-11.0 NO RECOVERY NO RECOVERY 

33 19.0-21.0 0.0 P.G.L 

34 29.0-31.0 0.0 D.G.L 

ss 39.0-41.0 0.0 D.Q.L 

S6 49.0-51.0 0.0 D.Q.L 

37 59.0-61.0 0.0 D.G.L. 

38 69.0-71.0 0.0 P.G.L 

39 79.0-81.0 0.0 D.G.L 

S10 90.0-92.0 0.0 P.G.L 

PID = Photoionization detector (Thermoenvironmental model 580B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. s Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. s Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

BORINGS SAMPLE DEPTH PID READING MATERIAL 

NUMBER IN FEET IN PPM SAMPLED 

B110/VB(cont) 311 92.0-94.0 0.0 P.G.L 

312 94.0-98.0 0.0 P.Q.L 

313 98.0-98.0 0.0 P.G.L 

314 98.0-100.0 0.0 P.Q.L 

SIS 100.0-102.0 0.0 P.Q.L 

SI 6 102.0-104.0 0.0 P.G.L. 

317 104.0-106.0 0.0 P.G.L 

318 108.0-108.0 0.0 P.Q.L 

319 108.0-110.0 0.0 P.G.L 

320 110.0-111.4 0.0 P.G.L 

321 112.0-114.0 0.0 P.Q.L 

322 114.0-116.0 0.0 P.G.L 

323 116.0-118.0 0.0 P.G.L 

324 118.0-120.0 0.0 P.Q.L 

325 120.0-122.0 0.0 P.G.L 

326 122.0-124.0 0.0 P.G.L 

327 124.0-128.0 0.0 P.G.L 

S28 126.0-127.0 0.0 P.G.L 

329 130.0-131.4 0.0 P.Q.L 

330 135.0-137.0 0.0 P.G.L 

331 140.0-141 S 0.0 P.G.L 

COMMENTS 

IWS1 

Submitted for analysis 

B i l  l 31 0.0-2.0 0.0 SOLID WASTE 

32 2.0-3.3 NO RECOVERY NO RECOVERY 

33 4.0-8.0 0.0 SOLID WASTE 

34 6.0-8.0 0.0 SOLID WASTE 

35 8.0-10.0 9.0 SOLID WASTE 

36 10.0-10.7 0.0 SOLID WASTE 

37 12.0-12.8 7.6 SOLID WASTE 

38 14.0-16.0 0.0 SOLID WASTE 

39 16.0-18.0 0.0 SOLID WASTE 

310 18.0-20.0 _0.0 SOLID WASTE 

311 20.0-22.0 0.0 SOLID WASTE 

312 22.0-24.0 3.5 P.Q.L 

S13 24.0-26.0 0.0 P.G.L 

314 26.0-28.0 0.0 P.G.L 

315 28.0-30.0 0.0 P.Q.L 

SWDA 


Soil/waste sample from 20-25 FT. 


Submitted for analysis 


PID = Photoionization detector (Thermoenvironmental model 580B with 10.0 eV lamp and HNu systems PI 101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. = Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. = Distal Glacial Lacustrine Deposits (Refer to text) Flle:parker\ri\tbl2-7.wr1 

Page 16 of 48 



TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


BORINGS SAMPLE DEPTH PID READING MATERIAL COMMENTS 

NUMBER IN FEET IN PPM SAMPLED 

B111(cont) 316 30.0-32.0 0.0 P.Q.L SWDA 

S17 32.0-34.0 0.0 D.Q.L 

318 34.0-38.0 0.0 D.G.L. 

319 36.0-38.0 0.0 D.G.L 

320 38.0-40.0 0.0 D.G.L 

321 40.0-42.0 0.0 D.G.L 

322 42.0-44.0 0.0 D.Q.L. 

323 44.0-48.0 0.0 D.G.L 

324 48.0-48.0 0.0 D.Q.L 

325 48.0-50.0 0.0 D.Q.L 

326. 50.0-52.0 0.0 D.G.L 

S27 52.0-54.0 0.0 P.G.L 

328 54.0-56.0 0.0 P.G.L 

S29 56.0-58.0 0.0 P.G.L 

330 58.0-80.0 0.0 P.G.L 

331 60.0-62.0 0.0 D.G.L 

332 62.0-64.0 0.0 D.G.L 

S33 64.0-66.0 0.0 D.G.L 

334 66.0-68.0 0.0 P.G.L 

335 68.0-70.0 0.0 P.Q.L 

S36 70.0-72.0 0.0 P.Q.L 

337 72.0-74.0 0.0 D.G.L 

338 74.0-78.0 0.0 P.G.L 

339 78.0-78.0 0.0 P.Q.L 

S40 78.0-80.0 0.0 P.Q.L 

341 80.0-82.0 0.0 P.Q.L 

342 82.0-84.0 0.0 D.Q.L 

343 84.0-86.0 0.0 D.Q.L 

344 86.0-88.0 0.0 D.G.L 

345 88.0-90.0 0.0 D.G.L 

346 90.0-92.0 0.0 D.G.L 

347 92.0-94.0 0.0 P.G.L 

348 94.0-96.0 0.0 P.G.L 

S49 96.0-98.0 0.0 P.G.L 

350 98.0-100.0 0.0 P.Q.L 

351 100.0-102.0 0.0 D.G.L 

352 102.0-104.0 0.0 D.G.L. 

PID s: Photoionization detector (Thermoenvironmental model 580B with 10.0 eV lamp and HNu systems PI 101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. = Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. = Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

BORINGS SAMPLE DEPTH PID READING MATERIAL 

NUMBER IN FEET IN PPM SAMPLED 

Bl l l (cont ) S53 104.0-106.0 0.0 D.G.L 

354 106.0-108.0 0.0 D.Q.L 

355 108.0-110.0 0.0 D.G.L 

S56 110.0-112.0 0.0 P.G.L 

357 112.0-114.0 0.0 P.G.L 

358 114.0-116.0 0.0 P.G.L 

359 116.0-117.3 0.0 P.G.L 

360 118.0-120.0 0.0 P.G.L 

361 120.0-122.0 0.0 P.G.L 

362 122.0-124.0 0.0 P.Q.L 

383 124.0-126.0 0.0 P.Q.L. 

S64 126.0-128.0 0.0 P.G.L 

384A 128.0-130.0 0.0 P.G.L 

385 130.0-132.0 0.0 P.Q.L 

366 132.0-134.0 0.0 P.G.L 

367 134.0-136.0 0.0 P.G.L 

369 146.0-147.5 0.0 P.G.L 

370 150.0-151.0 0.0 P.G.L 

371 151.0-151.6 0.0 BEDROCK 

COMMENTS 

SWDA 

B112 31 0.0-2.0 1.0 P.G.L SWDA 

32 2.0-4.0 1.0 P.Q.L 

S3 4.0-6.0 0.0 P.Q.L 

S4 6.0-8.0 0.0 P.G.L 

35 8.0-10.0 0.0 P.Q.L 

38 10.0-12.0 0.0 P.Q.L 

37 12.0-14.0 1.5 P.G.L 

38 14.0-16.0 0.0 P.G.L 

39 18.0-18.0 0.0 P.Q.L 

310 18.0-20.0 0.0 P.Q.L 

311 20.0-22.0 NO READING P.Q.L RAIN SHORTED PID 

312 22.0-24.0 NO READING P.G.L. RAIN SHORTED PID 

SI 3 24.0-26.0 NO READING P.G.L RAIN SHORTED PID 

314 26.0-28.0 NO READING P.G.L. RAIN SHORTED PID 

SI 5 28.0-30.0 NO READING P.G.L RAIN SHORTED PID 

316 30.0-32.0 NO READING P.G.L RAIN SHORTED PID 

317 32.0-34.0 NO READING P.Q.L RAIN SHORTED PID 

PID s Photoionization detector (Thermoenvironmental model 580B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. = Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. = Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


BORINGS SAMPLE DEPTH PID READING MATERIAL COMMENTS 

NUMBER INhfcbT IN PPM SAMPLED 

B112(oont) 318 34.0-36.0 NO READING P.G.L SWDA RAIN SHORTED PID 

S19 36.0-38.0 NO READING P.G.L RAIN SHORTED PID 

320 38.0-40.0 NO READING D.G.L RAIN SHORTED PID 

321 40.0-42.0 NO READING D.G.L RAIN SHORTED PID 

S22 42.0-44.0 NO READING P.G.L RAIN SHORTED PID 

323 44.0-46.0 NO READING P.Q.L RAIN SHORTED PID 

324 46.0-48.0 NO READING P.Q.L RAIN SHORTED PID 

325 48.0-50.0 NO READING P.G.L RAIN SHORTED PID 

326 50.0-52.0 NO READING P.G.L RAIN SHORTED PID 

327 52.0-54.0 NO READING D.G.L RAIN SHORTED PID 

328 54.0-56.0 NO READING P.G.L RAIN SHORTED PID 

329 56.0-58.0 NO READING D.G.L RAIN SHORTED PID 

330 58.0-80.0 NO READING P.G.L RAIN SHORTED PID 

331 80.0-62.0 NO READING P.Q.L RAIN SHORTED PID 

332 62.0-64.0 NO READING P.Q.L RAIN SHORTED PID 

333 64.0-68.0 NO READING P.Q.L RAIN SHORTED PID 

334 66.0-88.0 NO READING P.G.L RAIN SHORTED PID 

335 88.0-70.0 NO READING P.G.L RAIN SHORTED PID 

336 70.0-72.0 NO READING P.Q.L RAIN SHORTED PID 

337 72.0-74.0 NO READING P.G.L RAIN SHORTED PID 

338 74.0-75.0 NO READING P.G.L RAIN SHORTED PID 

339 76.0-78.0 NO READING D.G.L RAIN SHORTED PID 

S40 78.0-80.0 NO READING D.G.L RAIN SHORTED PID 

341 80.0-82.0 NO READING D.Q.L RAIN SHORTED PID 

342 84.0-88.0 NO READING D.G.L RAIN SHORTED PID 

343 89.0-91.0 NO READING D.G.L RAIN SHORTED PID 

S44 94.0-96.0 NO READING D.Q.L RAIN SHORTED PID 

345 99.0-101.0 NO READING D.Q.L RAIN SHORTED PID 

S46 104.0-106.0 NO READING D.G.L RAIN SHORTED PID 

S47 109.0-111.0 NO READING D.G.L RAIN SHORTED PID 

348 114.0-116.0 NO READING D.Q.L RAIN SHORTED PID 

S49 119.0-119.5 NO READING D.Q.L RAIN SHORTED PID 

350 124.5-126.5 NO READING D.G.L RAIN SHORTED PID 

351 129.0-130.5 NO READING D.G.L RAIN SHORTED PID 

352 134.0-135.5 NO READING D.G.L RAIN SHORTED PID 

353 139.0-140.3 NO READING D.Q.L RAIN SHORTED PID 

354 144.0-144.2 NO READING D.G.L RAIN SHORTED PID 

PID = Photoionization detector (Thermoenvironmental mcxiel 580B with 10.0 sV lamp and HNu systems PI 101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. = Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. = Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

BORINGS SAMPLE DEPTH PID READING MATERIAL COMMENTS 

NUMBER IN FEET IN PPM SAMPLED 

B113A/B 31 0.0-2.0 0.0 P.G.L SWDA 

32 9.0-11.0 0.0 P.Q.L 

S3 19.0-21.0 0.0 P.G.L 

34 29.0-31.0 0.0 P.G.L. 

35 39.0-41.0 0.0 P.G.L 

36 49.0-51.0 0.0 P.G.L. 

37 59.0-81.0 0.0 P.G.L 

38 69.0-71.0 0.0 P.G.L 

39 79.0-81.0 0.0 P.Q.L Submitted for analysis 

310 81.0-83.0 0.0 P.G.L 

311 83.0-85.0 0.0 P.G.L 

312 85.0-87.0 0.0 P.Q.L 

313 87.0-89.0 0.0 P.Q.L 

314 90.0-92.0 0.4/0.4 P.Q.L 

SIS 92.0-94.0 0.4/0.4 P.G.L 

316 94.0-96.0 4.8/4.8 P.G.L 

317 96.0-98.0 2.4/2.4 P.G.L 

SI 8 98.0-100.0 0.0 P.Q.L 

319 100.0-102.0 0.0 P.G.L 

320 102.0-104.0 0.0 P.G.L. 

321 104.0-106.0 0.0 P.G.L 

322 106.0-108.0 0.0 P.G.L 

323 108.0-110.0 0.0 P.Q.L 

324 110.0-112.0 0.0 P.G.L 

325 112.0-114.0 0.0 P.G.L 

326 114.0-116.0 0.0 P.Q.L 

327 118.0-118.0 0.0 P.Q.L 

328 118.0-120.0 0.0 P.Q.L 

329 120.0-122.0 0.0 P.Q.L 

330 122.0-124.0 0.0 P.G.L 

331 124.0-126.0 0.0 P.G.L 

332 126.0-128.0 0.0 P.G.L 

333 128.0-130.0 0.0 P.G.L 

334 130.0-132.0 0.0 P.Q.L 

335 132.0-134.0 0.4/0.4 P.G.L 

336 134.0-138.0 0.0 P.G.L 

PID a Photoionization detector (Thermoenvironmental model 580B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. = Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. = Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

BORINGS SAMPLE DEPTH PID READING MATERIAL 

NUMBER IN FEET IN PPM SAMPLED 

B113A/B(cont) 337 136.0-138.0 0.0 P.G.L 

338 138.0-140.0 0.4/0.4 P.G.L 

339 140.0-142.0 0.0 P.G.L 

S40 142.0-144.0 0.0 P.G.L 

341 144.0-146.0 0.4/0.4 P.Q.L 

S42 146.0-148.0 0.4/0.4 P.G.L 

343 148.0-150.0 0.2/0.2 P.G.L 

344 150.0-152.0 0.0 P.Q.L 

345 152.0-154.0 0.0 P.G.L 

346 154.0-156.0 0.0 P.G.L 

347 156.0-158.0 0.0 P.Q.L 

349 160.0-182.0 0.0 P.G.L 

350 162.0-163.0 0.0 P.G.L 

S51 167.0-167.5 0.0 BEDROCK 

COMMENTS 

SWDA 

B114B SI 0.0-2.0 NOT RECORDED SOLID WASTE SWDA 

32 2.0-4.0 NOT RECORDED SOLID WASTE 

33 4.0-6.0 NOT RECORDED SOLID WASTE 

34 6.0-8.0 0.0 P.G.L 

35 8.0-10.0 0.0 P.Q.L 

S6 10.0-12.0 0.0 P.G.L 

37 12.0-14.0 0.0 P.G.L 

S8 14.0-16.0 0.0 P.G.L 

39 16.0-18.0 0.0 P.Q.L 

310 18.0-20.0 0.0 P.G.L 

311 20.0-22.0 0.0 P.Q.L 

312 22.0-24.0 0.0 P.Q.L 

313 24.0-26.0 0.0 P.Q.L 

SI 4 26.0-28.0 0.0 P.G.L 

315 28.0-30.0 NOT RECORDED NOT RECORDED Samples from 27.5 to 32 FT. 

316 30.0-32.0 0.0 P.Q.L composited and submitted for analysis. 

317 32.0-34.0 -0.0 P.G.L 

318 34.0-38.0 0.0 P.G.L 

319 36.0-38.0 0.0 P.G.L 

S20 38.0-40.0 0.0 P.G.L 

321 40.0-42.0 NOT RECORDED NOT RECORDED 

322 42.0-44.0 0.0 P.Q.L 

PID s Photoionization detector (Thermoenvironmental model 580B with 10.0 eV lamp and HNu systems PI 101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. = Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. s Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

BORINGS SAMPLE DEPTH PID READING MATERIAL 

NUMBER IN FEET IN PPM SAMPLED 

B114B(cont) 323 44.0-48.0 0.0 P.Q.L 

324 46.0-48.0 0.0 P.Q.L 

S2S 48.0-50.0 0.0 P.G.L 

326 50.0-52.0 0.0 P.G.L 

327 52.0-54.0 0.0 P.G.L 

S28 54.0-56.0 NOT RECORDED NOT RECORDED 

329 58.0-58.0 0.0 P.G.L 

330 58.0-80.0 0.0 P.Q.L 

331 60.0-62.0 0.0 P.G.L 

332 82.0-84.0 0.0 P.G.L 

333 64.0-66.0 0.0 P.Q.L 

334 66.0-68.0 0.0 P.G.L 

335 68.0-70.0 0.0 P.Q.L 

S36 70.0-72.0 0.0 P.Q.L 

337 72.0-74.0 0.0 P.G.L 

338 74.0-76.0 0.0 P.G.L 

339 76.0-78.0 0.0 P.G.L 

340 78.0-80.0 0.0 P.Q.L 

341 80.0-82.0 0.0 P.Q.L 

342 82.0-84.0 0.0 P.G.L 

343 84.0-86.0 0.0 P.Q.L. 

344 85.5-88.0 0.0 P.G.L 

345 88.0-90.0 0.0 P.Q.L 

346 90.0-92.0 0.0 P.Q.L 

S47 92.0-94.0 0.0 D.G.L 

348 94.0-96.0 0.0 D.G.L 

349 96.0-98.0 0.0 D.G.L 

350 98.0-100.0 0.0 D.G.L 

351 100.0-102.0 0.0 D.Q.L 

COMMENTS 


SWDA 


B115B 31 0.0-2.0 0.0 SOLID WASTE SWDA 

32 2.0-2.1 0.0 SOLID WASTE 

S3 4.0-8.0 2.0 SOLID WASTE 

34 6.0-8.0 NO SAMPLE SOLID WASTE 

35 8.0-10.0 NO SAMPLE SOLID WASTE 

S6 10.0-12.0 NO SAMPLE SOLID WASTE 

37 12.0-14.0 NO SAMPLE SOLID WASTE 

PID - Photoionization detector (Thermoenvironmental model 580B with 10.0 eV lamp and HNu systems PI 101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. = Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. = Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.Ar1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


BORINGS SAMPLE DEPTH PID READING MATERIAL COMMENTS 

NUMBER IN FEET IN PPM SAMPLED 

B115B(cont) 38 14.0-16.0 0.0 P.G.L SWDA 

39 16.0-18.0 0.0 P.G.L Sample from 17-19 FT. 

S10 18.0-20.0 0.0 P.G.L Submitted for analysis 

311 20.0-22.0 0.0 P.G.L 

312 22.0-24.0 0.0 P.G.L 

313 24.0-26.0 0.0 P.Q.L 

314 26.0-28.0 0.0 P.G.L 

315 28.0-30.0 0.0 P.G.L 

316 30.0-32.0 0.0 P.G.L 

317 32.0-34.0 0.0 P.Q.L 

318 34.0-36.0 0.0 P.G.L 

319 36.0-38.0 0.0 D.G.L 

S20 38.0-40.0 0.0 D.G.L 

321 40.0-42.0 0.0 D.G.L 

322 42.0-44.0 0.0 D.G.L. 

323 44.0-46.0 0.0 D.G.L 

324 46.0-48.0 0.0 D.Q.L 

325 48.0-50.0 0.0 D.G.L 

326 50.0-52.0 0.0 D.G.L 

327 52.0-54.0 0.0 D.G.L 

328 54.0-56.0 0.0 D.Q.L 

329 56.0-58.0 0.0 D.G.L 

330 58.0-60.0 0.0 D.G.L 

331 60.0-62.0 0.0 D.Q.L 

332 62.0-84.0 0.0 D.G.L 

333 64.0-66.0 0.0 D.G.L 

334 66.0-88.0 0.0 D.G.L 

335 68.0-70.0 0.0 D.Q.L. 

S36 70.0-72.0 0.0 D.Q.L 

337 72.0-74.0 0.0 D.G.L 

338 74.0-76.0 0.0 D.G.L 

339 76.0-78.0 0.0 D.Q.L 

340 78.0-80.0 0.0 D.G.L 

341 80.0-82.0 0.0 D.G.L 

342 82.0-84.0 0.0 D.Q.L 

PID = Photoionization detector (Thermoenvironmental model S80B with 10.0 eV lamp and HNu systems PI 101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. = Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. = Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

BORINGS SAMPLE DEPTH PID READING MATERIAL COMMENTS 

NUMBER IN FEET IN PPM SAMPLED 

B115B(cont) 343 84.0-86.0 0.0 REGOLITH SWDA 

344 86.0-88.0 0.0 REGiOLITH 

345 88.0-90.0 0.0 REGOLITH 

B^^7fiJB 31 0.0-2.0 1.0 P.G.L SWDA 

32 2.0-2.3 10.0 P.G.L 

33 4.0-8.0 2.0 P.G.L 

34 8.0-8.0 0.0 P.Q.L 

35 8.0-10.0 3.0 P.Q.L 

36 10.0-12.0 0.0 P.G.L Sample from 10-14 FT. 

S7 12.0-14.0 0.0 P.Q.L Submitted tor analysis 

38 14.0-18.0 NOT RECORDED P.G.L 

39 18.0-18.0 0.0 P.G.L 

310 18.0-20.0 0.0 P.G.L 

311 20.0-22.0 0.0 P.Q.L 

312 22.0-24.0 0.0 P.G.L 

313 24.0-26.0 0.0 P.G.L 

314 26.0-28.0 0.0 P.Q.L 

315 28.0-30.0 0.0 P.G.L 

316 30.0-32.0 0.0 P.G.L 

317 32.0-34.0 0.0 P.Q.L 

SI 8 34.0-36.0 0.0 P.G.L 

319 36.0-38.0 0.0 P.G.L 

320 38.0-40.0 0.0 D.Q.L 

S21 40.0-42.0 0.0 D.Q.L 

322 42.0-44.0 0.0 D.G.L 

323 44.0-46.0 0.0 D.G.L 

324 46.0-48.0 0.0 D.G.L. 

325 48.0-50.0 0.0 D.G.L 

328 50.0-52.0 0.0 D.G.L 

327 52.0-54.0 0.0 D.G.L 

328 54.0-56.0 0.0 D.G.L 

329 56.0-58.0 0.0 D.G.L 

330 58.0-80.0 0.0 D.G.L 

331 60.0-62.0 0.0 D.G.L. 

S32 62.0-84.0 0.0 D.G.L 

333 64.0-66.0 0.0 D.G.L 

PID = Photoionization detector (Thermoenvironmental model 580B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. s Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. = Distal Glacial Lacustrine Deposits (Refer to text) Fiie:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

BORINGS SAMPLE DEPTH PID READING MATERIAL 

NUMBER IN FEET IN PPM SAMPLED 

B117A/B(cont) 334 68.0-68.0 0.0 P.G.L 

335 88.0-88.1 0.0 P.Q.L 

336 70.0-72.0 0.0 P.G.L 

337 72.0-74.0 0.0 P.G.L 

338 74.0-76.0 0.0 P.G.L 

339 76.0-78.0 0.0 P.Q.L 

340 78.0-80.0 0.0 P.Q.L 

341 80.0-82.0 0.0 P.Q.L 

342 82.0-84.0 0.0 P.Q.L 

343 84.0-86.0 0.0 P.Q.L 

S44 86.0-86.5 0.0 P.G.L 

345 88.0-90.0 0.0 P.G.L 

346 90.0-92.0 NOT RECORDED REGOLITH 

347 92.0-94.0 NOT RECORDED REGOLITH 

348 94.0-94.5 NO RECOVERY NO RECOVERY 

COMMENTS 

SWDA 

B118A/B 31 0.0-2.0 0.0 P.Q.L Outside Landfill 

32 5.0-7.0 0.0 P.G.L 

33 10.0-12.0 0.0 P.Q.L 

34 15.0-17.0 0.0 P.Q.L 

SS 20.0-22.0 0.0 D.Q.L 

36 25.0-27.0 0.0 D.Q.L 

37 30.0-32.0 0.4 D.Q.L 

38 35.0-37.0 1.1 D.G.L 

S9 40.0-42.0 0.0 D.Q.L 

310 45.0-47.0 0.0 D.G.L 

311 50.0-52.0 0.0 D.G.L 

312 55.0-57.0 0.0 P.G.L 

313 60.0-62.0 0.0 P.Q.L 

314 65.0-67.0 0.0 P.G.L 

315 70.0-72.0 0.0 P.Q.L 

318 75.0-77.0 0.0 P.Q.L 

317 80.0-82.0 0.0 P.Q.L 

318 85.0-87.0 0.0 P.Q.L 

319 90.0-92.0 0.0 P.G.L 

320 95.0-97.0 0.0 P.G.L 

321 100.0-102.0 0.0 P.G.L 

PID = Photoionization detector (Thermoenvironmental model 580B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 aV lamp were used for this project). 

P.G.L. s Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. s Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

BORINGS SAMPLE DEPTH PID READING MATERIAL 

NUMBER IN FEET IN PPM SAMPLED 

B118A/B(cont) 322 105.0-107.0 0.0 P.G.L. 

323 112.0-112.9 0.0 P.G.L 

S24 117.0-119.0 0.0 P.G.L 

325 124.0-126.0 0.0 P.G.L 

326 129.0-131.0 0.0 P.G.L 

327 134.0-136.0 0.0 P.G.L 

328 140.0-142.0 NO RECOVERY NO RECOVERY 

S29 145.0-147.0 0.0 P.G.L 

330 159.0-159.5 0.0 P.G.L 

S31 185.0-167.0 0.0 P.Q.L 

332 169.5-171.5 0.0 P.G.L 

333 175.0-178.5 0.0 P.G.L 

334 179.5-180.0 0.0 P.Q.L 

335 185.0-187.0 0.0 P.Q.L 

336 189.0-191.5 0.0 P.G.L 

337 195.5-197.5 0.0 P.Q.L 

338 200.0-201.0 0.0 P.Q.L 

339 205.0-208.0 0.0 P.G.L 

340 215.0-217.0 0.0 P.G.L 

S41 219.0-220.0 0.0 P.Q.L 

342 225.0-226.5 0.0 P.G.L 

343 230.0-230.5 0.0 P.G.L 

S44 235.0-237.0 0.0 P.G.L 

345 240.0-242.0 0.0 P.Q.L 

COMMENTS 

Outside Landfill 

B119A/C SI 0.0-2.0 0.0 P.Q.L Outside Landfill 

S2 5.0-7.0 0.0 P.Q.L 

S3 10.0-12.0 0.7 P.Q.L 

34 15.0-17.0 0.0 D.G.L 

35 20.0-22.0 0.0 D.G.L 

se 25.0-27.0 0.0 D.G.L 

37 30.0-32.0 0.0 D.Q.L 

38 35.0-37.0 - 0.0 D.G.L 

39 40.0-42.0 0.0 D.G.L 

sio 45.0-47.0 0.0 D.G.L 

311 50.0-52.0 0.0 D.Q.L 

312 55.0-57.0 0.0 D.G.L 

PID = Photoionization detector (Thermoenvironmental mcxIel 580B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. s Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. = Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

BORINGS SAMPLE DEPTH PID READING MATERIAL 

NUMBER IN FEET IN PPM SAMPLED 

B119A/C(cont) 313 80.0-82.0 0.0 D.G.L 

314 65.0-67.0 0.0 D.G.L 

315 70.0-72.0 0.0 D.Q.L 

316 75.0-77.0 0.0 P.G.L 

317 80.0-82.0 0.0 P.Q.L 

318 85.0-87.0 0.0 P.Q.L 

319 90.0-92.0 0.0 P.G.L 

320 95.0-97.0 0.0 P.G.L 

321 100.0-102.0 0.0 P.Q.L 

322 105.0-107.0 0.0 P.G.L 

323 110.0-112.0 0.0 P.Q.L 

324 115.0-117.0 0.0 P.Q.L 

325 120.0-122.0 0.0 P.Q.L 

326 125.0-127.0 0.0 P.G.L 

S27 130.0-132.0 0.0 P.G.L 

328 135.0-137.0 0.0 P.G.L 

329 140.0-142.0 0.0 P.G.L 

S30 145.0-147.0 0.0 P.G.L 

S31 150.0-152.0 0.0 P.Q.L 

332 155.0-157.0 0.0 P.Q.L 

333 160.0-182.0 0.0 P.Q.L 

COMMENTS 

Outside Landfill 

Outside Landfill B120A 	 31 

32 

33 

34 

35 

S6 

S7 

38 

0.0-2.0 

5.0-7.0 

1(j.0-12.0 

14.5-16.5 

20.0-22.0 

25.0-27.0 

29.0-31.0 

34.0-36.0 

2.0 


0.0 


0.0 


0.0 


0.0 


0.0 


NOT RECORDED 


NOT RECORDED 


TOPSOIL 

P.Q.L 

P.Q.L 

P.Q.L 

P.Q.L 

P.Q.L 

P.G.L 

P.Q.L 

B120D 31 40.0-42.0 0.0 P.Q.L Outside Landfill 

S2 45.0-47.0 0.0 P.G.L 

33 50.0-52.0 2.8 P.Q.L. 

34 55.0-58.4 0.0 P.G.L 

35 60.0-62.0 0.0 P.G.L 

36 65.0-67.0 0.0 P.G.L 

PID - Photoionization detector (Thermoenvironmental model 580B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. s Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. = Distal Glacial Lacustrine Deposits (Refer to text) 	 File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

BORINGS SAMPLE DEPTH PID READING MATERIAL 

NUMBER IN FEET IN PPM SAMPLED 

B120D(cont) 37 70.0-71.4 0.0 P.G.L 

S8 75.0-77.0 0.0 P.G.L 

39 80.0-82.0 0.0 P.G.L. 

310 85.0-87.0 0.0 P.G.L 

S11 90.0-92.0 0.0 P.G.L 

312 95.0-97.0 NO RECOVERY NO RECOVERY 

313 99.0-101.0 0.0 P.G.L 

COMMENTS 


Outside Landfill 


B121 31 0.0-2.0 NO READING NO READING INSTRUMENT MALFUNCTION/REPLACED 

32 4.0-6.0 0.0 P.Q.L Outside Landfill 

33 9.0-11.0 0.0 P.G.L. 

34 14.0-16.0 0.0 P.G.L 

SS 19.0-21.0 0.0 P.G.L GROUNDWATER TABLE 

36 24.0-26.0 1.6 P.Q.L 

37 28.0-30.0 0.0 P.G.L 

38 34.0-36.0 0.0 P.G.L 

S9 39.0-41.0 NO RECOVERY NO RECOVERY 

SIO 44.0-48.0 0.0 P.G.L 

311 49.0-51.0 0.0 P.G.L 

312 54.0-56.0 0.0 P.Q.L 

313 59.0-61.0 0.0 P.G.L 

314 64.0-66.0 0.0 P.G.L 

315 89.0-71.0 0.0 P.G.L 

316 74.0-78.0 0.0 P.Q.L 

317 79.0-81.0 0.0 P.Q.L 

SI 8 84.0-86.0 0.0 P.Q.L 

319 89.0-91.0 0.0 P.Q.L 

320 94.0-96.0 0.0 P.Q.L 

S21 99.0-100.0 0.0 P.G.L 

322 104.0-106.0 NO SAMPLE P.Q.L 

S23 109.0-111.0 NO SAMPLE P.G.L 

324 114.0-116.0 0.0 P.G.L 

325 119.0-121.0 NOT RECORDED P.Q.L 

326 124.0-126.0 NOT RECORDED P.Q.L 

327 129.0-131.0 NOT RECORDED P.G.L 

328 134.0-136.0 NOT RECORDED P.G.L 

329 139.0-141.0 NO RECOVERY NO RECOVERY 

PID = Photoionization detector (Thermoenvironmental model 580B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. = Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. = Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

BORINGS SAMPLE DEPTH PID READING MATERIAL COMMENTS 

NUMBER IN FEET IN PPM SAMPLED 

Outside Landfill B122 31 

32 

S3 

34 

35 

36 

37 

38 

39 

310 

311 

312 

313 

314 

315 

0.0-2.0 

4.0-6.0 

9.0-11.0 

14.0-16.0 

19.0-21.0 

24.0-26.0 

29.0-31.0 

34.0-38.0 

39.0-41.0 

44.0-46.0 

49.0-51.0 

64.0-58.0 

59.0-81.0 

84.0-66.0 

69.0-71.0 

6.0/1.0 


4.0/2.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


NOT RECORDED 


NOT RECORDED 


0.0 


0.0 


0.0 


P.G.L 

P.Q.L 

P.G.L 

P.G.L 

P.G.L 

P.Q.L 

P.G.L 

P.G.L 

P.G.L 

P.G.L 

P.G.L 

P.Q.L 

P.Q.L 

P.Q.L 

P.Q.L 

Outside Landfill B123 31 

S2 

33 

34 

SS 

36 

37 

S8 

39 

310 

S11 

0.0-2.0 

4.0-6.0 

9.0-11.0 

14.0-16.0 

19.0-21.0 

24.0-26.0 

29.0-31.0 

34.0-36.0 

39.0-41.0 

44.0-46.0 

48.0-50.0 

NOT RECORDED 


1.0 


1.5 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


NOT RECORDED 


T0P30L 


P.G.L 


P.Q.L 


P.Q.L 


P.Q.L 


P.Q.L 


P.G.L 


P.Q.L 


REGOLITH 


REGOLITH 


REGOLITH 


B124 31 0.0-2.0 NOT RECORDED TOPSOIL Outside Landfill 

32 2.0-4.0 NO SAMPLE P.G.L 

33 4.0-6.0 NO RECOVERY NO RECOVERY 

S4 6.0-8.0 NOT RECORDED P.G.L 

35 8.0-10.0 NOT RECORDED P.G.L 

36 10.0-12.0 NOT RECORDED P.G.L 

37 12.0-14.0 NOT RECORDED P.G.L 

38 14.0-16.0 NOT RECORDED P.G.L 

PID = Photoionization detector (Thermoenvironmental model 580B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. a Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. = Distal Glacial Lacustrine Deposits (Refer to text) File:parkor\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

BORINGS SAMPLE DEPTH PID READING MATERIAL 

NUMBER IN FEET IN PPM SAMPLED 

B124(cont) 39 16.0-18.0 NOT RECORDED P.G.L 

310 18.0-20.0 NOT RECORDED P.G.L 

311 20.0-22.0 NOT RECORDED P.G.L 

312 22.0-24.0 NOT RECORDED P.Q.L 

313 24.0-28.0 NOT RECORDED P.G.L 

314 26.0-28.0 NOT RECORDED TILL 

315 28.0-28.5 NOT RECORDED BEDROCK 

COMMENTS 

Outside Landfill 

B125 31 0.0-2.0 0.0 P.Q.L Outside Landfill 

32 2.0-4.0 0.0 P.G.L 

33 4.0-6.0 0.0 P.G.L 

34 6.0-8.0 0.0 P.Q.L 

35 8.0-10.0 0.0 • P.G.L 

38 10.0-12.0 0.0 P.G.L 

S7 12.0-14.0 0.0 P.G.L 

38 14.0-16.0 0.0 P.G.L 

39 16.0-18.0 0.0 P.G.L 

310 18.0-20.0 0.0 P.G.L 

311 20.0-22.0 0.0 P.G.L 

SI 2 22.0-24.0 0.0 P.G.L 

313 24.0-28.0 0.0 P.G.L 

314 26.0-28.0 0.0 P.Q.L 

315 28.0-30.0 0.0 P.G.L 

316 30.0-32.0 0.0 P.Q.L 

317 32.0-34.0 0.0 P.G.L 

318 34.0-38.0 0.0 P.Q.L 

319 38.0-38.0 0.0 P.Q.L 

320 38.0-40.0 0.0 P.Q.L 

321 40.0-42.0 0.0 P.Q.L 

322 42.0-44.0 0.0 P.Q.L 

S23 44.0-46.0 0.0 P.G.L 

324 46.0-48.0 0.0 P.G.L 

325 48.0-50.0 0.0 P.Q.L 

S26 50.0-52.0 0.0 P.Q.L 

327 52.0-54.0 0.0 P.Q.L 

328 54.0-56.0 0.0 P.G.L 

329 56.0-57.9 0.0 P.G.L 

PID = Photoionization detector (Thermoenvironmental model 5808 with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. s Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. = Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

BORINGS SAMPLE DEPTH PID READING MATERIAL COMMENTS 

NUMBER IN I -hhr IN PPM SAMPLED 

B125(cont) 330 58.0-59.5 0.0 P.G.L Outside Landfill 

331 60.0-82.0 0.0 P.G.L 

332 62.0-62.5 0.0 P.G.L 

333 64.0-66.0 0.0 P.G.L 

334 66.0-66.9 0.0 P.G.L 

B126A 31 0.0-2.0 0.0 GRANULAR FILL Outside Landfill 

S2 2.0-4.0 0.0 P.G.L 

S3 4.0-6.0 0.0 P.Q.L 

S4 6.0-8.0 0.0 P.G.L 

35 8.0-10.0 0.0 P.G.L 

36 10.0-12.0 0.0 P.G.L 

37 12.0-14.0 0.0 P.G.L 

38 14.0-16.0 0.0 P.G.L 

39 16.0-18.0 0.0 P.G.L 

310 18.0-20.0 0.0 P.Q.L 

311 20.0-22.0 0.0 P.Q.L 

312 22.0-24.0 0.0 P.G.L 

S13 24.0-26.0 0.0 P.G.L 

314 26.0-28.0 0.0 P.G.L 

315 28.0-30.0 0.0 P.Q.L 

316 30.0-32.0 0.0 P.Q.L 

317 32.0-34.0 0.0 P.Q.L 

318 34.0-36.0 0.0 P.Q.L 

319 36.0-38.0 0.0 P.G.L 

320 38.0-40.0 0.0 P.Q.L 

321 40.0-42.0 0.0 P.Q.L 

322 42.0-44.0 0.0 P.Q.L 

323 44.0-46.0 0.0 P.G.L 

324 46.0-48.0 0.0 P.Q.L 

325 48.0-50.0 0.0 P.Q.L 

326 50.0-52.0 0.0 P.G.L 

S27 52.0-54.0 -0.0 P.Q.L 

328 54.0-56.0 0.0 P.G.L 

329 56.0-58.0 0.0 P.Q.L 

330 58.0-60.0 0.0 P.Q.L 

331 60.0-82.0 0.0 P.G.L. 

PID " Photoionization detector (Thermoenvironmental mcxjel 580B with 10.0 eV lamp and HNu systems PI 101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.Q.L. SS Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. s Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

BORINGS SAMPLE DEPTH PID READING MATERIAL 

NUMBER IN FEET IN PPM SAMPLED 

B126A(cont) 332 62.0-64.0 0.0 P.G.L 

333 64.0-66.0 0.0 P.Q.L 

334 86.0-88.0 0.0 P.G.L 

335 68.0-70.0 0.0 P.G.L 

336 70.0-72.0 0.0 P.G.L 

337 72.0-74.0 0.0 P.G.L 

338 74.0-76.0 0.0 P.G.L 

339 78.0-78.0 NO SAMPLE P.G.L 

S40 78.0-80.0 0.0 P.G.L 

341 80.0-82.0 0.0 P.G.L 

342 82.0-84.0 NO SAMPLE P.Q.L 

343 84.0-86.0 NO SAMPLE P.G.L 

344 88.0-88.0 NO SAMPLE P.G.L 

346 88.0-90.0 NO SAMPLE P.Q.L 

346 90.0-92.0 NO SAMPLE P.Q.L 

347 92.0-94.0 0.0 REGOLITH 

348 94.0-96.0 NO SAMPLE REGOLITH 

349 96.0-98.0 0.0 REGOLITH 

350 98.0-100.0 0.0 REGOLITH 

COMMENTS 


Outside Landfill 


Outside Landfill B127A 	 31 

32 

33 

S4 

36 

38 

37 

38 

0.0-2.0 

4.0-6.0 

8.0-10.0 

13.0-15.0 

18.0-20.0 

23.0-25.0 

28.0-30.0 

33.0-35.0 

NOT RECORDED 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


NOT RECORDED 


TOPSOIL 

P.G.L 

P.Q.L 

P.G.L 

P.Q.L. 

P.Q.L 

P.Q.L 

P.Q.L 

B128 31 0.0-2.0 0.0 INDUSTRIAL WASTE IWS 3 Submitted for analysis 

32 2.0-4.0 NOT RECORDED INDUSTRIAL WASTE Submitted for analysis 

33 4.0-8.0 5.0 INDUSTRIAL WASTE 

34 8.0-8.0 1.0 P.Q.L 

35 8.0-10.0 NOT RECORDED P.G.L Soil sample from 8-14 FT. 

36 10.0-12.0 50.0 P.G.L Submitted for analysis 

37 12.0-14.0 80.0 P.Q.L 

38 14.0-18.0 160.0 P.G.L 

PID 3 Photoionization detector (Thermoenvironmental model 580B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.Q.L. = Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. « Distal Glacial Lacustrine Deposits (Refer to text) 	 File:parker\ri\tbl2-7.wr1 
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TABLE 2-7. RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


BORINGS 	 SAMPLE 

NUMBER 

B128(cont) 39 

310 

311 

312 

313 

314 

315 

316 

317 

318 

S19 

320 

S21 

322 

323 

S24 

325 

326 

327 

328 

B129 	 31 

S2 

33 

S4 

35 

36 

S7 

38 

39 

310 

311 

312 

SI 3 

314 

315 

DEPTH 

IN FEET 

18.0-18.0 

18.0-20.0 

20.0-22.0 

22.0-24.0 

24.0-26.0 

26.0-28.0 

28.0-30.0 

28.0-30.0 

30.0-32.0 

32.0-34.0 

34.0-36.0 

36.0-38.0 

38.0-40.0 

40.0-42.0 

42.0-44.0 

44.0-46.0 

48.0-48.0 

48.0-50.0 

50.0-52.0 

52.0-54.0 

0.0-2.0 

2.0-4.0 

4.0-6.0 

6.0-8.0 

8.0-10.0 

10.0-12.0 

12.0-14.0 

14.0-18.0 

16.0-18.0 

18.0-20.0 

20.0-22.0 

22.0-24.0 

24.0-26.0 

28.0-28.0 

28.0-30.0 

PID READING 


IN PPM 


10.0 


10.0 


10.0 


60.0 


20.0 


60.0 


NOT RECORDED 


5.0 

10.0 

6.0 

2.0 

2.0 

1.0 

2.0 

1.0 

0.0 

1.0 

0.0 

0.0 

0.0 

100.0 

40.0 

10.0 

130.0 

160.0 

60.0 

6.0 

100.0 

60.0 

15.0 

4.0 

2.0 

1.0 

0.5 

0.5 

MATERIAL 


SAMPLED 


P.G.L 


P.G.L 


P.Q.L 


P.G.L 


P.G.L 


P.G.L 


P.G.L 


P.Q.L 


P.Q.L 


P.G.L 

P.G.L 

P.Q.L 

P.G.L. 

P.G.L 

P.Q.L 

P.G.L 

P.Q.L 

P.Q.L 

P.G.L 

P.G.L 

INDUSTRIAL WASTE 


INDUSTRIAL WASTE 


INDUSTRIAL WASTE 


P.Q.L 


P.Q.L 


P.Q.L 


P.G.L 


P.G.L 


P.G.L 


P.G.L 

P.Q.L 

D.Q.L 

D.G.L 

D.G.L 

D.G.L 

COMMENTS 

IWS 3 

TOP OF CAPILLARY FRINGE 


Soil sample from 42 to 48 FT. 


Submitted for analysis 


IWS 2 Submitted for analysis 

Submitted for analysis 

Submitted for analysis 

PID s Photoionization detector (Thermoenvironmental mcxJel 580B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.Q.L. => Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. = Distal Glacial Lacustrine Deposits (Refer to text) 	 File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


BORINGS SAMPLE DEPTH PID READING MATERIAL COMMENTS 

NUMBER INI-hhr IN PPM SAMPLED 

B130 SI 0.0-2.0 0.0 INDUSTRIAL WASTE IWS1 

32 2.0-4.0 0.0 INDUSTRIAL WASTE 

33 4.0-6.0 45.0 INDUSTRIAL WASTE 

34 6.0-8.0 6.0 INDUSTRIAL WASTE 

35 8.0-10.0 0.0 INDUSTRIAL WASTE 

36 10.0-12.0 0.0 INDUSTRIAL WASTE 

37 12.0-14.0 NO RECOVERY NO RECOVERY 

38 14.0-16.0 1.0 INDUSTRIAL WASTE FILM ON SPOON 

39 16.0-18.0 0.0 D.G.L 

310 18.0-20.0 3.0 D.G.L 

311 20.0-22.0 0.0 D.Q.L 

312 22.0-24.0 0.0 D.G.L 

SI 3 24.0-26.0 90.0 D.G.L Submitted for analysis 

314 28.0-28.0 6.0 D.G.L 

315 28.0-30.0 0.0 D.G.L 

318 30.0-32.0 100.0 D.Q.L 

317 32.0-34.0 95.0 D.Q.L 

318 34.0-36.0 80.0 D.G.L 

319 36.0-38.0 0.0 D.G.L 

320 38.0-40.0 0.0 D.Q.L 

321 40.0-42.0 0.0 D.Q.L 

322 42.0-44.0 0.0 D.Q.L 

323 44.0-46.0 0.0 D.G.L 

S24 48.0-48.0 0.0 D.G.L 

325 48.0-50.0 0.0 D.Q.L 

326 50.0-52.0 0.0 D.Q.L 

327 52.0-54.0 0.0 D.Q.L 

S28 54.0-56.0 0.0 D.Q.L 

329 56.0-58.0 0.0 D.Q.L 

330 58.0-60.0 0.0 D.Q.L 

331 60.0-62.0 0.0 D.G.L 

332 82.0-84.0 0.0 D.G.L 

S33 64.0-66.0 0.0 D.Q.L 

334 66.0-68.0 0.0 D.Q.L 

335 68.0-70.0 0.0 D.G.L 

S38 70.0-72.0 0.0 D.G.L 

337 72.0-74.0 0.0 D.Q.L 

PID = Photoionization detector (Thermoenvironmental model 580B with 10.0 eV lamp and HNu systems PI 101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. SS Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. = Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 

Page 34 of 48 

File:parker\ri\tbl2-7.wr1


TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

BORINGS SAMPLE DEPTH PID READING MATERIAL 

NUMBER IN FEET IN PPM SAMPLED 

B130(cont) 338 74.0-76.0 0.0 D.G.L 

339 78.0-78.0 0.0 D.G.L 

340 78.0-80.0 0.0 D.Q.L 

S41 80.0-82.0 0.0 D.G.L. 

342 82.0-84.0 0.0 D.G.L 

343 84.0-88.0 0.0 D.G.L 

344 85.5-88.0 0.0 D.G.L. 

345 88.0-90.0 0.0 D.Q.L 

346 90.0-92.0 0.0 D.G.L 

347 92.0-94.0 0.0 D.G.L 

348 94.0-96.0 0.0 D.Q.L 

349 96.0-98.0 0.0 D.G.L 

350 98.0-100.0 0.0 D.G.L 

351 100.0-102.0 0.0 D.Q.L 

352 102.0-104.0 0.0 D.Q.L 

353 104.0-106.0 0.0 D.G.L 

354 108.0-108.0 0.0 D.Q.L 

365 108.0-110.0 0.0 D.G.L 

356 110.0-111.0 0.0 D.Q.L 

COMMENTS 

1W31 

Submitted for analysis 

B131 SI 5.0-7.0 0.0 P.G.L Outside Landfill 

32 10.0-12.0 0.0 P.G.L 

S3 15.0-17.0 0.0 P.Q.L 

34 20.0-22.0 0.0 D.G.L 

35 25.0-27.0 0.0 D.G.L 

38 30.0-32.0 0.0 D.Q.L 

37 35.0-37.0 0.0 D.G.L 

38 40.0-42.0 0.0 D.G.L 

39 45.0-47.0 0.0 D.G.L 

310 50.0-52.0 0.0 D.G.L 

311 55.0-57.0 NOT RECORDED D.G.L 

312 60.0-62.0 0.0 D.Q.L 

313 66.0-67.0 0.0 D.G.L 

314 70.0-72.0 0.0 P.Q.L 

315 75.0-77.0 0.0 P.G.L 

316 80.0-82.0 0.0 P.G.L 

317 85.0-87.0 0.0 P.G.L 

PID = Photoionization detector (Thermoenvironmental model 680B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. = Proximal Glacial Lacustrine Deposits (Refer to teid) 

D.G.L. SS Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

BORINGS SAMPLE DEPTH PID READING MATERIAL 

NUMBER IN FEET IN PPM SAMPLED 

Bl 31 (cent) 318 90.0-92.0 0.0 P.G.L 

SI 9 95.0-97.0 0.0 P.Q.L 

320 100.0-102.0 0.0 P.G.L 

321 105.0-107.0 0.0 P.Q.L 

322 110.0-112.0 0.0 P.Q.L 

323 115.0-117.0 0.0 P.G.L 

324 120.0-122.0 0.0 P.Q.L 

325 125.0-127.0 0.0 P.Q.L 

326 130.0-132.0 0.0 P.G.L 

327 135.0-137.0 0.0 P.Q.L 

328 152.0-154.0 NOT RECORDED P.Q.L 

329 156.0-157.5 0.0 P.Q.L 

330 160.0-162.0 0.0 P.G.L 

331 165.0-167.0 0.0 P.G.L 

332 170.0-171.5 0.0 P.G.L 

333 175.0-176.5 0.0 P.Q.L 

334 180.0-180.3 NOT RECORDED P.G.L 

S35 188.0-189.5 0.0 P.Q.L 

336 195.0-198.9 0.0 P.G.L 

337 200.0-202.0 0.0 P.G.L 

338 205.0-205.9 0.0 P.G.L 

S39 210.0-210.9 0.0 P.G.L 

340 215.0-217.0 0.0 P.Q.L 

341 219.0-221.0 0.0 P.Q.L 

COMMENTS 

Outside Landfill 

B132 31 0.0-2.0 0.0 P.G.L IWS 2 

32 2.0-4.0 0.0 P.G.L 

S3 4.0-6.0 0.0 P.Q.L 

34 6.0-8.0 0.0 P.Q.L 

36 8.0-10.0 0.0 P.G.L 

36 10.0-12.0 0.0 P.Q.L 

37 12.0-14.0 0.0 P.Q.L 

38 14.0-16.0 - 0.0 P.G.L 

S9 16.0-18.0 0.0 D.G.L 

310 18.0-20.0 0.0 D.G.L. 

311 20.0-22.0 0.0 D.G.L 

312 22.0-24.0 0.0 D.G.L 

PID = Photoionization detector (Thermoenvironmental model 580B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 sV lamp were used for this project). 

P.G.L. SS Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. SS Distal Glacial Lacustrine Deposits (Refer to text) Fil9:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

BORINGS SAMPLE DEPTH PID READING MATERIAL 

NUMBER IN FEET IN PPM SAMPLED 

B132(cont) 313 24.0-28.0 0.0 D.G.L 

314 26.0-28.0 0.0 D.Q.L 

SIS 28.0-30.0 0.0 D.Q.L 

316 30.0-32.0 0.0 D.G.L. 

317 32.0-34.0 0.0 D.G.L 

318 34.0-36.0 0.0 D.Q.L 

319 36.0-38.0 0.0 D.G.L 

320 38.0-40.0 0.0 D.Q.L 

321 40.0-42.0 0.0 D.G.L 

322 42.0-44.0 0.0 D.G.L 

323 44.0-46.0 0.0 D.Q.L 

324 46.0-48.0 0.0 TILL 

326 48.0-60.0 0.0 TILL 

326 50.0-52.0 0.0 TILL 

327 52.0-54.0 0.0 TILL 

328 54.0-56.0 0.0 TILL 

329 56.0-58.0 0.0 TILL 

330 58.0-60.0 0.0 TILL 

COMMENTS 

IWS 2 

B133 SI 20.0-22.0 0.0 P.G.L IWS 3 

32 22.0-24.0 0.0 P.G.L 

S3 24.0-28.0 0.0 P.Q.L 

34 26.0-28.0 0.0 P.Q.L 

35 28.0-30.0 0.0 P.Q.L 

B134B 31 0.0-2.0 5.0 FILL IWS 2 

32 2.0-4.0 1.0 FILL 

33 4.0-6.0 0.0 FILL 

34 6.0-8.0 1.0 P.G.L 

35 8.0-10.0 0.6 P.Q.L 

38 10.0-12.0 0.4 P.Q.L 

37 12.0-14.0 0.0 P.Q.L 

38 14.0-16.0 0.5 P.G.L 

39 16.0-18.0 0.0 P.G.L 

310 18.0-20.0 0.0 P.Q.L 

311 20.0-22.0 0.0 P.Q.L 

312 22.0-24.0 0.0 P.Q.L 

PID SS Photoionization detector (Thermoenvironmental model 580B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.Q.L. s> Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. 3 Distal Glacial Lacustrine Deposits (Refer to text) File:park9r\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


BORINGS SAMPLE DEPTH PID READING MATERIAL COMMENTS 

NUMBER IN FEET IN PPM SAMPLED 

B134B(cont) 313 24.0-26.0 1.0 P.Q.L IWS 2 

S14 26.0-28.0 0.0 P.G.L 

316 28.0-30.0 0.0 P.Q.L 

318 30.0-32.0 0.0 P.G.L 

317 32.0-34.0 0.0 P.G.L 

318 34.0-36.0 0.0 P.Q.L 

319 36.0-38.0 0.0 P.G.L 

320 38.0-40.0 0.1 P.G.L 

321 40.0-42.0 1.0 P.Q.L 

322 42.0-44.0 0.0 P.Q.L Submitted for analysis 

323 44.0-46.0 0.0 P.G.L 

324 46.0-48.0 0.0 P.G.L 

S25 48.0-50.0 0.0 P.G.L 

326 50.0-52.0 0.0 D.G.L 

327 52.0-54.0 0.0 D.Q.L 

328 54.0-58.0 0.0 P.Q.L 

329 56.0-58.0 0.0 P.Q.L 

330 58.0-60.0 0.0 P.G.L 

331 60.0-62.0 0.0 D.Q.L 

332 62.0-84.0 0.0 D.Q.L 

S33 64.0-66.0 0.0 D.G.L 

334 66.0-68.0 0.0 D.Q.L 

336 68.0-70.0 0.0 P.Q.L 

336 70.0-72.0 0.0 P.G.L 

337 72.0-74.0 0.0 P.Q.L 

338 74.0-78.0 0.0 P.G.L 

339 76.0-78.0 0.0 P.Q.L 

340 78.0-80.0 0.0 P.G.L 

341 80.0-82.0 0.2 P.Q.L 

342 82.0-84.0 0.0 P.Q.L 

343 84.0-86.0 0.3 P.Q.L 

344 86.0-88.0 0.0 P.G.L 

346 88.0-90.0 0.0 P.G.L 

346 90.0-92.0 0.0 P.G.L 

347 92.0-94.0 0.0 P.G.L 

348 94.0-96.0 0.0 P.Q.L 

349 96.0-98.0 0.0 P.G.L 

PID SS Photoionization detector (Thermoenvironmental model 580B with 10.0 eV lamp and HNu systems PI 101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. SS Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. = Distal Glacial Lacustrine Deposits (Refer to text) Fil9:parkor\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

BORINGS SAMPLE 

NUMBER 

B134B(cont) S50 

361 

352 

353 

354 

356 

356 

357 

Parker Landfill Project 

Lyndonville, Vermont 


DEPTH PID READING 

IN FEET IN PPM 

98.0-100.0 0.1 

100.0-102.0 0.4 

102.0-104.0 0.0 

104.0-106.0 0.0 

106.0-108.0 0.0 

108.0-110.0 0.0 

110.0-112.0 0.2 

112.0-114.0 0.0 

MATERIAL 


SAMPLED 


P.G.L. 


P.Q.L 


P.Q.L 


P.G.L 


P.Q.L 


P.Q.L 


P.G.L 


D.Q.L 


COMMENTS 

IWS 2 

B13SA 31 58.0-60.0 0.0 P.G.L IWS 2 

32 60.0-62.0 0.0 P.G.L 

33 62.0-84.0 0.0 P.Q.L 

34 64.0-68.0 0.0 P.Q.L 

B13SB 31 90.0-92.0 0.0 P.G.L IWS 2 

32 92.0-94.0 0.0 P.G.L 

33 94.0-98.0 0.0 P.G.L 

34 98.0-98.0 0.0 P.G.L 

SS 98.0-100.0 0.0 P.G.L 

36 100.0-102.0 0.0 P.G.L 

37 102.0-104.0 0.0 P.G.L 

38 104.0-108.0 0.0 P.Q.L 

39 106.0-108.0 0.0 P.G.L 

310 108.0-110.0 0.0 P.G.L 

311 110.0-112.0 0.0 P.G.L 

312 112.0-114.0 0.0 P.Q.L 

313 114.0-116.0 0.0 P.G.L 

314 116.0-118.0 0.0 P.G.L 

315 118.0-120.0 0.0 P.Q.L 

316 120.0-122.0 0.0 P.Q.L 

317 122.0-124.0 0.0 P.G.L 

318 124.0-126.0 0.0 P.Q.L 

319 126.0-128.0 0.0 P.G.L 

320 128.0-130.0 0.0 P.Q.L 

321 130.0-132.0 0.0 D.G.L 

322 132.0-134.0 0.0 D.G.L 

323 134.0-136.0 0.0 D.G.L 

PID = Photoionization detector (Thermoenvironmental model 580B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. 3 Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. SS Distal Glacial Lacustrine Deposits (Refer to text) File:park9r\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

BORINGS SAMPLE DEPTH PID READING MATERIAL 

NUMBER IN FEET IN PPM SAMPLED 

B135B(cont) 324 138.0-138.0 0.0 D.Q.L 

325 138.0-140.0 0.0 D.Q.L. 

326 140.0-142.0 0.0 D.G.L 

327 142.0-144.0 0.0 D.G.L 

S28 144.0-146.0 0.0 D.G.L 

329 146.0-148.0 0.0 D.G.L 

330 148.0-150.0 0.0 D.Q.L 

331 150.0-162.0 0.0 P.G.L 

332 162.0-164.0 0.8 REGOLITH 

S33 154.0-154.9 0.0 REGOLITH 

COMMENTS 


IWS 2 


B138 31 0.0-2.0 0.0 P.G.L Outside Landfill 

32 2.0-4.0 0.0 P.G.L 

33 4.0-6.0 0.0 P.G.L 

34 6.0-8.0 0.0 P.G.L 

35 8.0-10.0 0.0 P.G.L 

36 10.0-12.0 0.0 P.G.L 

37 12.0-14.0 0.0 P.Q.L 

38 14.0-16.0 0.0 P.Q.L 

39 16.0-18.0 0.0 P.Q.L 

310 18.0-20.0 0.0 P.G.L 

311 20.0-22.0 0.0 P.Q.L 

SI 2 22.0-24.0 0.0 P.Q.L 

313 24.0-26.0 0.0 P.G.L 

314 26.0-28.0 0.0 P.Q.L 

315 28.0-30.0 0.0 P.G.L 

316 30.0-32.0 0.0 P.G.L 

317 32.0-34.0 0.0 P.G.L 

318 34.0-38.0 0.0 P.G.L 

319 36.0-38.0 0.0 P.Q.L 

320 38.0-40.0 0.0 P.Q.L 

321 40.0-42.0 0.0 P.Q.L 

322 42.0-44.0 0.0 P.Q.L 

323 44.0-46.0 0.0 P.Q.L 

324 46.0-48.0 0.0 P.Q.L 

326 48.0-50.0 0.0 P.Q.L 

S26 50.0-62.0 0.0 P.G.L 

PID s Photoionization detector (Thermoenvironmental model 680B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. = Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. SS Distal Glacial Lacustrine Deposits (Refer to text) Fil9:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


BORINGS SAMPLE DEPTH PID READING MATERIAL COMMENTS 

NUMBER IN FEET IN PPM SAMPLED 

B136(cont) 327 62.0-54.0 0.0 P.G.L Outside Landfill 

328 54.0-58.0 0.0 P.G.L 

329 58.0-58.0 0.0 P.G.L. 

330 68.0-60.0 0.0 P.G.L 

331 60.0-62.0 0.0 P.Q.L 

332 62.0-84.0 0.0 P.Q.L 

333 64.0-88.0 0.0 P.G.L 

334 66.0-68.0 0.0 P.Q.L 

335 68.0-70.0 0.0 P.Q.L 

336 70.0-72.0 0.0 P.Q.L 

337 72.0-74.0 0.0 P.Q.L 

S38 74.0-76.0 0.0 P.G.L 

339 76.0-78.0 0.0 P.G.L 

340 78.0-80.0 0.0 P.G.L 

341 80.0-82.0 0.0 P.Q.L 

342 82.0-84.0 0.0 P.Q.L 

343 84.0-86.0 0.0 P.Q.L 

344 86.0-88.0 0.0 P.Q.L 

345 88.0-90.0 0.0 P.G.L 

346 90.0-92.0 0.0 P.Q.L 

347 92.0-94.0 0.0 P.Q.L 

S48 94.0-96.0 0.0 P.G.L 

349 96.0-98.0 0.0 P.G.L 

350 98.0-100.0 0.0 P.Q.L 

351 100.0-102.0 0.0 P.Q.L 

352 102.0-104.0 0.0 P.G.L 

353 104.0-106.0 0.0 P.Q.L 

354 108.0-108.0 0.0 P.G.L 

355 108.0-110.0 0.0 P.G.L 

356 110.0-112.0 0.0 P.Q.L 

357 112.0-114.0 0.0 P.Q.L 

S58 114.0-116.0 0.0 P.Q.L 

SS9 116.0-118.0 - 0.0 P.G.L 

380 118.0-120.0 0.0 P.Q.L 

361 120.0-122.0 0.0 P.Q.L 

PID = Photoionization detector (Thermoenvironmental model 580B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. SS Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L <n Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

BORINGS SAMPLE DEPTH PID READING MATERIAL COMMENTS 

NUMBER IN FEET IN PPM SAMPLED 

B136(cont) 362 122.0-124.0 0.0 P.G.L Outside Landfill 

363 124.0-128.0 0.0 P.G.L 

384 126.0-127.0 0.0 P.G.L 

B137B 31 0.0-2.0 0.0 FILL West of IWS 1 

32 9.5-11.5 0.0 D.Q.L 

S3 19.5-21.5 0.0 D.G.L/P.G.L 

34 29.5-31.5 0.0 P.G.L 

SS 39.6-41.5 0.0 D.Q.L 

36 49.5-51.5 0.0 D.Q.L 

37 59.6-81.5 0.0 D.G.L 

38 69.6-71.6 0.0 D.G.L 

39 79.5-81.5 0.0 D.G.L 

310 89.5-91.5 0.0 D.G.L 

311 91.5-93.5 0.0 D.Q.L 

312 93.5-95.5 0.0 D.Q.L 

313 95.5-97.5 0.0 D.Q.L 

SI 4 97.5-99.S 0.0 D.Q.L 

SIS 99.5-101.5 0.0 D.G.L 

316 101.6-103.5 0.0 D.Q.L 

317 103.5-106.6 0.0 D.G.L 

318 106.5-107.5 0.0 D.Q.L 

S19 107.5-109.5 0.0 D.Q.L 

320 109.5-111.5 0.0 D.G.L 

321 111.5-113.5 0.0 D.G.L 

322 113.5-115.5 0.0 D.Q.L 

323 115.6-117.5 0.0 D.Q.L 

324 117.6-119.5 0.0 D.G.L 

325 119.5-121.5 0.0 D.G.L 

326 121.5-123.5 0.0 D.G.L/P.G.L 

327 123.5-125.5 0.0 P.G.L 

328 125.6-127.5 0.0 P.G.L 

329 127.6-129.5 0.0 P.G.L 

330 129.5-131.5 0.0 P.Q.L 

331 131.5-133.6 0.0 P.G.L 

332 133.6-135.6 0.0 P.Q.L 

333 135.5-137.6 0.0 P.G.L 

PID s> Photoionization detector (Thermoenvironmental model 680B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. = Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. s: Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


BORINGS SAMPLE DEPTH PID READING MATERIAL COMMENTS 

NUMBER IN FEET IN PPM SAMPLED 

B137B(cont) 334 137.5-139.5 NO RECOVERY NO RECOVERY West of IWS 1 

335 139.6-141.5 0.0 P.G.L 

S36 141.5-143.5 0.0 P.G.L 

337 143.5-145.5 NO RECOVERY NO RECOVERY 

338 146.6-147.6 NO RECOVERY NO RECOVERY 

339 147.6-149.6 0.0 P.G.L 

S40 149.5-151.5 0.0 P.G.L 

341 151.5-153.5 0.0 P.G.L 

342 153.5-155.5 0.0 P.G.L 

343 155.5-157.6 0.0 P.G.L 

344 157.6-169.5 0.0 P.Q.L 

S45 169.5-181.5 0.0 P.G.L 

346 181.5-153.5 0.0 P.G.L 

347 183.5-165.5 0.0 P.Q.L 

348 166.5-167.6 0.0 P.Q.L 

349 167.5-189.0 0.0 P.Q.L 

SSO 189.0-171.0 0.0 P.G.L 

351 171.0-173.0 0.0 P.Q.L 

352 173.0-176.0 0.0 P.Q.L 

353 176.0-177.0 0.0 P.Q.L 

354 177.0-179.0 0.0 P.Q.L 

355 179.0-181.0 0.0 P.Q.L 

356 181.0-183.0 0.0 P.Q.L 

367 183.0-185.0 0.0 P.G.L 

358 186.0-187.0 0.0 P.G.L 

359 187.0-189.0 0.0 P.G.L 

S60 189.0-191.0 0.0 P.Q.L 

361 191.0-193.0 0.0 P.G.L 

362 193.0-195.0 0.0 P.G.L 

383 195.0-197.0 0.0 P.G.L 

364 197.0-199.0 0.0 P.Q.L 

365 199.0-201.0 0.0 P.G.L 

366 201.0-203.0 0.0 P.Q.L 

367 203.0-205.0 0.0 P.G.L 

368 205.0-207.0 0.0 P.G.L 

389 207.0-209.0 0.0 P.G.L 

370 209.0-211.0 0.0 P.G.L 

PID = Photoionization detector (Thermoenvironmental model 680B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. s Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. = Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

BORINGS SAMPLE DEPTH PID READING MATERIAL 

NUMBER IN FEET IN PPM SAMPLED 

B137B(cont) 371 211.0-213.0 0.0 P.G.L 

372 213.0-215.0 0.0 P.G.L 

373 215.0-217.0 0.0 P.G.L 

374 217.0-219.0 0.0 P.G.L 

S75 219.0-221.0 0.0 P.G.L 

376 221.0-223.0 0.0 P.G.L 

377 223.0-225.0 0.0 P.G.L 

378 225.0-227.0 0.0 P.Q.L 

379 227.0-229.0 0.0 P.G.L 

380 229.0-231.0 0.0 P.Q.L 

381 231.0-233.0 0.0 P.G.L 

382 233.0-236.0 0.0 P.Q.L 

383 236.0-237.0 0.0 P.G.L 

384 237.0-239.0 0.0 P.G.L 

386 239.0-241.0 0.0 P.G.L 

COMMENTS 


West of IWS 1 


S138B 31 0.0.-1.6 0.0 P.G.L SWDA 

32 10.0-11.5 0.0 D.G.L 

S3 20.0-21.6 0.0 D.Q.L 

34 30.0-31.6 0.0 D.G.L 

35 40.0-41.5 0.0 D.G.L 

36 60.0-51.5 0.0 D.Q.L 

37 60.0-61.6 0.0 D.Q.L 

38 70.0-71.6 0.0 D.G.L 

39 80.0-81.6 0.0 P.Q.L 

310 90.0-92.0 0.0 P.Q.L 

311 92.0-94.0 0.0 P.G.L 

312 94.0-96.0 0.0 P.Q.L 

313 96.0-98.0 0.0 P.Q.L 

314 98.0-100.0 0.0 P.Q.L 

315 100.0-102.0 0.0 P.Q.L 

316 102.0-104.0 0.0 P.G.L 

317 104.0-106.0 0.0 P.G.L 

318 106.0-108.0 0.0 P.G.L 

319 108.0-110.0 0.0 P.G.L 

320 110.0-112.0 0.0 P.G.L 

321 112.0-114.0 0.0 P.G.L 

PID SS Photoionization detector (Thermoenvironmental model 580B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. SS Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. = Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


BORINGS SAMPLE DEPTH PID READING MATERIAL COMMENTS 

NUMBER IN FEET IN PPM SAMPLED 

B138B(cont) 322 114.0-116.0 0.0 P.G.L SWDA 

323 116.0-118.0 0.0 P.G.L 

324 118.0-120.0 0.0 P.G.L 

326 120.0-122.0 0.0 P.Q.L 

328 122.0-124.0 0.0 P.Q.L 

327 124.0-126.0 0.0 P.Q.L 

328 126.0-128.0 0.0 P.Q.L 

329 128.0-130.0 0.0 P.G.L 

330 130.0-132.0 0.0 P.G.L 

331 132.0-134.0 0.0 P.Q.L 

332 134.0-136.0 0.0 P.Q.L 

S33 136.0-138.0 0.0 P.Q.L 

334 138.0-140.0 0.0 P.G.L 

335 140.0-142.0 0.0 P.Q.L 

336 142.0-144.0 0.0 P.Q.L 

337 144.0-148.0 0.0 P.Q.L 

338 148.0-148.0 0.0 P.Q.L 

S39 148.0-150.0 0.0 P.G.L 

340 150.0-152.0 0.0 P.G.L 

341 152.0-154.0 0.0 P.G.L 

342 154.0-158.0 0.0 P.Q.L 

343 158.0-158.0 0.0 P.Q.L 

344 158.0-160.0 0.0 P.G.L 

345 160.0-162.0 0.0 P.Q.L 

346 162.0-164.0 0.0 P.Q.L 

347 184.0-188.0 0.0 P.G.L 

348 188.0-168.0 0.0 P.G.L 

349 168.0-170.0 0.0 P.G.L 

360 170.0-172.0 0.0 P.Q.L 

S61 172.0-174.0 0.0 P.Q.L 

352 174.0-176.0 0.0 P.Q.L 

363 176.0-178.0 0.0 P.G.L 

354 178.0-180.0 0.0 P.G.L 

355 180.0-182.0 0.0 P.Q.L 

856 182.0-184.0 0.0 P.G.L 

357 184.0-186.0 0.0 P.G.L 

S58 186.0-188.0 0.0 P.Q.L 

PID = Photoionization detector (Thermoenvironmental model 580B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.Q.L. SS Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. = Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

BORINGS SAMPLE DEPTH PID READING MATERIAL 

NUMBER IN FEET IN PPM SAMPLED 

B138B(cont) S59 188.0-190.0 0.0 P.G.L 

360 190.0-192.0 0.0 P.G.L. 

381 192.0-194.0 0.0 P.Q.L 

S62 194.0-196.0 0.0 P.G.L 

S63 196.0-198.0 0.0 P.G.L 

364 198.0-200.0 0.0 P.G.L 

S65 200.0-202.0 0.0 P.G.L 

366 202.0-204.0 0.0 P.Q.L 

387 204.0-206.0 0.0 P.G.L 

368 206.0-208.0 0.0 P.G.L 

369 208.0-210.0 0.0 P.Q.L 

370 210.0-212.0 0.0 P.Q.L 

371 212.0-214.0 0.0 P.Q.L 

372 214.0-214.9 0.0 P.Q.L 

COMMENTS 

SWDA 

B139 31 0.0-2.0 0.0 P.G.L SWDA 

32 2.0-4.0 0.0 P.G.L 

S3 4.0-6.0 0.0 P.Q.L 

34 6.0-8.0 0.0 P.Q.L 

35 8.0-10.0 0.0 P.Q.L 

36 10.0-12.0 0.0 P.Q.L 

37 12.0-14.0 0.0 P.Q.L 

S8 14.0-16.0 0.0 P.G.L 

39 16.0-18.0 0.0 P.Q.L 

310 18.0-20.0 0.0 P.Q.L 

311 20.0-22.0 0.0 P.G.L 

312 22.0-24.0 0.0 P.G.L 

313 24.0-28.0 0.0 P.Q.L 

314 26.0-28.0 0.0 P.G.L 

315 28.0-30.0 0.0 P.G.L 

316 30.0-32.0 0.0 P.Q.L 

317 32.0-34.0 0.0 D.G.L 

318 34.0-36.0 - 0.0 D.G.L 

319 36.0-38.0 0.0 D.G.L 

320 38.0-40.0 0.0 D.G.L 

321 40.0-42.0 0.0 D.G.L 

322 42.0-44.0 0.0 D.G.L 

PID = Photoionization detector (Thermoenvironmental model 580B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.Q.L. SS Proximal Glacial Lacustrine Deposits (Refer to text) 

D.Q.L. = Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

BORINGS SAMPLE DEPTH PID READING MATERIAL 

NUMBER IN FEET IN PPM SAMPLED 

B139(cont) 323 44.0-46.0 0.0 D.G.L 

S24 46.0-48.0 0.0 D.G.L 

326 48.0-50.0 0.0 D.Q.L 

326 50.0-52.0 0.0 D.G.L 

327 52.0-54.0 0.0 D.Q.L. 

328 54.0-56.0 0.0 D.G.L 

329 56.0-58.0 0.0 D.Q.L 

330 58.0-80.0 0.0 D.Q.L 

331 60.0-62.0 0.0 D.Q.L 

332 62.0-84.0 0.0 D.Q.L 

333 84.0-66.0 0.0 D.G.L 

334 68.0-68.0 0.0 D.G.L 

336 68.0-70.0 0.0 D.G.L 

S36 70.0-72.0 0.0 D.G.L 

337 72.0-74.0 0.0 D.G.L 

338 74.0-76.0 0.0 D.Q.L 

339 76.0-78.0 0.0 D.Q.L 

340 78.0-80.0 0.0 D.G.L 

341 80.0-82.0 0.0 D.G.L 

342 82.0-84.0 0.0 D.G.L 

343 84.0-86.0 0.0 D.G.L 

344 85.5-88.0 0.0 D.G.L 

345 88.0-90.0 0.0 D.G.L 

348 90.0-92.0 0.0 WEATHERED BEDROCK 

347 92.5-94.0 0.0 WEATHERED BEDROCK 

COMMENTS 


SWDA 


B140 31 5.0-7.0 NOT RECORDED ALLUVIUM Outside Landfill 

32 10.0-12.0 NOT RECORDED ALLUVIUM 

S3 15.0-17.0 0.0 ALLUVIUM 

34 20.0-22.0 0.0 ALLUVIUM 

B201 31 0.0-2.0 NOT RECORDED TOP SOIL Outside Landfill 

32 4.0-6.0 NOT RECORDED P.G.L 

S3 9.0-11.0 NOT RECORDED P.G.L 

34 14.0-16.0 NOT RECORDED P.G.L 

S5 19.0-21.0 NOT RECORDED P.G.L 

PID a Photoionization detector (Thermoenvironmental model 680B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. =• Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. o Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 
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TABLE 2-7 RI REPORT 

FIELD HEADSPACE SCREENING RESULTS REVISION: 0 

FOR SOIL SAMPLES OBTAINED IN TEST BORINGS DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

BORINGS SAMPLE DEPTH PID READING MATERIAL COMMENTS 

NUMBER IN FEET IN PPM SAMPLED 

B202 31 0.0-2.0 NOT RECORDED TOP SOIL Outside Landfill 

32 4.0-6.0 0.0 P.G.L 

S3 9.0-11.0 0.0 P.G.L 

34 14.0-16.0 0.0 P.G.L. 

S6 19.0-21.0 0.0 P.Q.L 

38 24.0-26.0 0.0 P.G.L 

37 28.0-30.0 NOT RECORDED P.Q.L 

PID = Photoionization detector (Thermoenvironmental model 580B with 10.0 eV lamp and HNu systems P1101 photoionization 

analyzer with 10.2 eV lamp were used for this project). 

P.G.L. = Proximal Glacial Lacustrine Deposits (Refer to text) 

D.G.L. = Distal Glacial Lacustrine Deposits (Refer to text) File:parker\ri\tbl2-7.wr1 
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TABLE 2-8 RI REPORT 

RESULTS OF HEADSPACE SCREENING OF SOIL SAMPLES REVISION:© 

UNDER CONTROLLED LABORATORY CONDITIONS DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


EXPLORATION SAMPLE DEPTH SAMPLE SAMPLE READING BACKGROUND COMMENTS 

NUMBER NUMBER IN FEET TYPE IN PPM READING 

(ppm) 

B101B 31 0.0-2.0 SOIL 0.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

32 2.0-4.0 SOIL 0.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

S3 4.0-6.0 SOIL 0.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

34 6.0-8.0 SOIL 0.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

35 8.0-10.0 SOIL 0.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

36 10.0-12.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

S7 12.0-14.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

38 14.0-18.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

39 18.0-18.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

310 18.0-20.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

311 20.0-22.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

312 22.0-24.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

313 24.0-28.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

314 26.0-28.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

315 28.0-30.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

316 30.0-32.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

317 32.0-34.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

318 34.0-38.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

319 38.0-38.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

320 38.0-40.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

321 40.0-42.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

322 42.0-44.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

323 44.0-48.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

324 48.0-48.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

325 48.0-50.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

326 50.0-52.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

327 52.0-54.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

328 54.0-58.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

329 56.0-68.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

S30 58.0-80.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

331 60.0-62.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

332 82.0-84.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

S33 84.0-ee.o SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

334 66.0-68.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

Headspace screening was completed with a HNu systems PI101 photoionization analyzer 

with a 10.2 eV lamp and a Thermoenvironmental model 580B photoionization detector with a 10.0 eV lamp. 
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TABLE 2-8 RI REPORT 

RESULTS OF HEADSPACE SCREENING OF SOIL SAMPLES REVISION: 0 

UNDER CONTROLLED LABORATORY CONDITIONS DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


EXPLORATION SAMPLE DEPTH SAMPLE SAMPLE READING BACKGROUND COMMENTS 

NUMBER NUMBER IN FEET TYPE IN PPM READING 

(ppm) 

BIOIB(cont) 	 335 68.0-70.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

336 70.0-72.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

337 72.0-74.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

338 74.0-76.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

339 76.0-78.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

340 78.0-80.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

341 80.0-82.0 SOIL 0.0 0.0 REGOLITH 

342 82.0-84.0 SOIL 0.0 0.0 REGOLITH 

343 84.0-88.0 SOIL 0.0 0.0 REGOLITH 

344 88.0-88.0 SOIL 0.0 0.0 REGOLITH 

345 88.0-90.0 SOIL 0.0 0.0 REGOLITH 

B102B 	 31 0.0-2.0 SOIL 22.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

32 2.0-4.0 SOIL 5.2 0.0 PROXIMAL GLACIAL LACUSTRINE 

33 4.0-6.0 SOIL 4.8 0.0 PROXIMAL GLACIAL LACUSTRINE 

34 6.0-8.0 SOIL 4.2 0.0 PROXIMAL GLACIAL LACUSTRINE 

35 8.0-10.0 SOIL NO RECOVERY 

36 10.0-12.0 SOIL 9.2 0.0 PROXIMAL GLACIAL LACUSTRINE 

37 12.0-14.0 SOIL 4.6 0.0 PROXIMAL GLACIAL LACUSTRINE 

38 14.0-16.0 SOIL 0.8 0.0 PROXIMAL GLACIAL LACUSTRINE 

39 16.0-18.0 SOIL 30.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

310 18.0-20.0 SOIL 2.2 0.0 PROXIMAL GLACIAL LACUSTRINE 

311 20.0-22.0 SOIL 0.8 0.0 PROXIMAL GLACIAL LACUSTRINE 

312 22.0-24.0 SOIL 1.4 0.0 PROXIMAL GLACIAL LACUSTRINE 

313 24.0-26.0 SOIL 3.4 0.0 PROXIMAL GLACIAL LACUSTRINE 

S14 26.0-28.0 SOIL 2.6 0.0 PROXIMAL GLACIAL LACUSTRINE 

315 28.0-30.0 SOIL 13.2 0.0 PROXIMAL GLACIAL LACUSTRINE 

SI 6 30.0-32.0 SOIL 9.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

317 32.0-34.0 SOIL 3.4 0.0 PROXIMAL GLACIAL LACUSTRINE 

318 34.0-36.0 SOIL 1.8 0.0 PROXIMAL GLACIAL LACUSTRINE 

319 36.0-38.0 SOIL 3.4 0.0 PROXIMAL GLACIAL LACUSTRINE 

320 38.0-40.0 SOIL 3.4 0.0 DISTAL GLACIAL LACUSTRINE 

321 40.0-42.0 SOIL 2.8 0.0 DISTAL GLACIAL LACUSTRINE 

322 42.0-44.0 SOIL 3.8 0.0 DISTAL GLACIAL LACUSTRINE 

Headspace screening was completed with a HNu systems PI101 photoionization analyzer 

with a 10.2 sV lamp and a Thermoenvironmental mcxiel 680B photoionization detector with a 10.0 eV lamp. 
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TABLE 2-8 RI REPORT 

RESULTS OF HEADSPACE SCREENING OF SOIL SAMPLES REVISION: 0 

UNDER CONTROLLED LABORATORY CONDITIONS DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


EXPLORATION SAMPLE DEPTH SAMPLE SAMPLE READING BACKGROUND COMMENTS 

NUMBER NUMBER IN FEET TYPE IN PPM READING 

(ppm) 

Bl02B(cont) 	 323 44.0-46.0 SOIL 4.0 0.0 DISTAL GLACIAL LACUSTRINE 

324 46.0-48.0 SOIL 2.8 0.0 DISTAL GLACIAL LACUSTRINE 

S25 48.0-60.0 SOIL 3.4 0.0 DISTAL GLACIAL LACUSTRINE 

326 60.0-62.0 SOIL 17.0 0.0 DISTAL GLACIAL LACUSTRINE 

327 52.0-54.0 SOIL 5.0 0.0 DISTAL GLACIAL LACUSTRINE 

328 54.0-58.0 SOIL 2.8 0.0 DISTAL GLACIAL LACUSTRINE 

329 56.0-58.0 SOIL 5.8 0.0 DISTAL GLACIAL LACUSTRINE 

330 58.0-80.0 SOIL 10.2 0.0 DISTAL GLACIAL LACUSTRINE 

331 80.0-62.0 SOIL 17.0 0.0 DISTAL GLACIAL LACUSTRINE 

332 62.0-64.0 SOIL 18.0 0.0 DISTAL GLACIAL LACUSTRINE 

333 64.0-68.0 SOIL 6.2 0.0 DISTAL GLACIAL LACUSTRINE 

334 66.0-68.0 SOIL 6.2 0.0 DISTAL GLACIAL LACUSTRINE 

335 88.0-70.0 SOIL 8.4 0.0 DISTAL GLACIAL LACUSTRINE 

336 70.0-72.0 SOIL 11.2 0.0 DISTAL GLACIAL LACUSTRINE 

S37 72.0-74.0 SOIL 6.8 0.0 DISTAL GLACIAL LACUSTRINE 

338 74.0-76.0 SOIL 13.0 0.0 DISTAL GLACIAL LACUSTRINE 

339 76.0-78.0 SOIL 1.8 0.0 DISTAL GLACIAL LACUSTRINE 

B103B 31 0.0-2.0 SOIL 0.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

32 2.0-4.0 SOIL 0.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

S3 4.0-6.0 SOIL 0.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

34 6.0-8.0 SOIL 0.1 0.0 PROXIMAL GLACIAL LACUSTRINE 

S5 8.0-10.0 SOIL 0.2 0.0 PROXIMAL GLACIAL LACUSTRINE 

38 10.0-12.0 SOIL 3.8 0.0 PROXIMAL GLACIAL LACUSTRINE 

37 12.0-14.0 SOIL 420.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

38 14.0-16.0 SOIL 42.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

S9A 16.0-17.0 SOIL 240.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

39B 17.0-18.0 SOIL 54.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

310 18.0-20.0 SOIL 146.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

311 20.0-22.0 SOIL 200.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

312 22.0-24.0 SOIL 54.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

313 24.0-28.0 SOIL 52.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

SI 4 26.0-28.0 SOIL 20.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

315 28.0-30.0 SOIL 84.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

Headspace screening was completed with a HNu systems PI101 photoionization analyzer 

with a 10.2 aV lamp and a Thermoenvironmental model 580B photoionization detector with a 10.0 eV lamp. 
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TABLE 2-8 RI REPORT 

RESULTS OF HEADSPACE SCREENING OF SOIL SAMPLES REVISION: 0 

UNDER CONTROLLED LABORATORY CONDITIONS DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


EXPLORATION SAMPLE DEPTH SAMPLE SAMPLE READING BACKGROUND COMMENTS 

NUMBER NUMBER IN FEET TYPE IN PPM READING 

(ppm) 

B103B(cont) 	 SI 6 30.0-32.0 SOIL 72.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

317 32.0-34.0 SOIL 18.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

318 34.0-36.0 SOIL 19.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

319 38.0-38.0 SOIL 20.0 0.0 DISTAL GLACIAL LACUSTRINE 

321 40.0-42.0 SOIL 6.0 0.0 DISTAL GLACIAL LACUSTRINE 

322 42.0-44.0 SOIL 5.2 0.0 DISTAL GLACIAL LACUSTRINE 

323 44.0-48.0 SOIL 7.8 0.0 DISTAL GLACIAL LACUSTRINE 

324 48.0-48.0 SOIL 22.0 0.0 DISTAL GLACIAL LACUSTRINE 

325 48.0-50.0 SOIL 24.0 0.0 DISTAL GLACIAL LACUSTRINE 

B109C 	 311 20.0-22.0 SOIL 2.0 0.4 DISTAL GLACIAL LACUSTRINE 

312 22.0-24.0 SOIL 3.0 0.4 DISTAL GLACIAL LACUSTRINE 

313 24.0-26.0 SOIL 24.0 0.0 DISTAL GLACIAL LACUSTRINE 

314 28.0-28.0 SOIL 16.4 0.4 DISTAL GLACIAL LACUSTRINE 

315 28.0-30.0 SOIL 22.0 0.0 DISTAL GLACIAL LACUSTRINE 

316 30.0-32.0 SOIL 45.0 0.0 DISTAL GLACIAL LACUSTRINE 

317 32.0-34.0 SOIL 23.0 0.0 DISTAL GLACIAL LACUSTRINE 

318 34.0-36.0 SOIL 31.0 0.0 DISTAL GLACIAL LACUSTRINE 

319 36.0-38.0 SOIL 12.0 0.4 DISTAL GLACIAL LACUSTRINE 

320 38.0-40.0 SOIL 13.0 0.4 DISTAL GLACIAL LACUSTRINE 

S21 40.0-42.0 SOIL 0.8 0.4 DISTAL GLACIAL LACUSTRINE 

322 42.0-44.0 SOIL 0.4 0.4 DISTAL GLACIAL LACUSTRINE 

323 44.0-46.0 SOIL 0.6 0.4 DISTAL GLACIAL LACUSTRINE 

324 46.0-48.0 SOIL 1.0 0.4 DISTAL GLACIAL LACUSTRINE 

325 48.0-50.0 SOIL 0.7 0.4 DISTAL GLACIAL LACUSTRINE 

326 50.0-62.0 SOIL 0.7 0.4 DISTAL GLACIAL LACUSTRINE 

327 62.0-54.0 SOIL 0.6 0.4 DISTAL GLACIAL LACUSTRINE 

328 54.0-56.0 SOIL 0.5 0.4 DISTAL GLACIAL LACUSTRINE 

329 56.0-68.0 SOIL 1.5 0.4 DISTAL GLACIAL LACUSTRINE 

330 68.0-60.0 SOIL 1.1 0.4 DISTAL GLACIAL LACUSTRINE 

331 80.0-82.0 SOIL 0.6 0.4 DISTAL GLACIAL LACUSTRINE 

332 82.0-84.0 SOIL 0.8 0.4 DISTAL GLACIAL LACUSTRINE 

347 104.0-106.0 SOIL 62.0 0.8 PROXIMAL GLACIAL LACUSTRINE 

360 160.0-162.0 SOIL 3.5 0.2 PROXIMAL GLACIAL LACUSTRINE 

Headspace screening was completed with a HNu systems PIIOI photoionization analyzer 

with a 10.2 eV lamp and a Thermoenvironmental model 580B photoionization detector with a 10.0 eV lamp. 
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TABLE 2-8 RI REPORT 

RESULTS OF HEADSPACE SCREENING OF SOIL SAMPLES REVISION: 0 

UNDER CONTROLLED LABORATORY CONDITIONS DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


EXPLORATION SAMPLE DEPTH SAMPLE SAMPLE READING BACKGROUND 

NUMBER NUMBER IN FEET TYPE IN PPM READING 

(ppm) 

B112 31 0.0-2.0 SOIL 0.0 0.0 

32 2.0-4.0 SOIL 0.0 0.0 

S3 4.0-8.0 SOIL 0.0 0.0 

34 8.0-8.0 SOIL 0.0 0.0 

35 8.0-10.0 SOIL 0.0 0.0 

38 10.0-12.0 SOIL 0.0 0.0 

37 12.0-14.0 SOIL 0.0 0.0 

38 14.0-18.0 SOIL 0.0 0.0 

39 18.0-18.0 SOIL 7.6 0.0 

310 18.0-20.0 SOIL 0.0 0.0 

311 20.0-22.0 SOIL 0.0 0.0 

312 22.0-24.0 SOIL 0.0 0.0 

313 24.0-26.0 SOIL 0.0 0.0 

S I 4 28.0-28.0 SOIL 0.0 0.0 

315 28.0-30.0 SOIL 0.0 0.0 

316 30.0-32.0 SOIL 0.0 0.0 

317 32.0-34.0 SOIL 0.0 0.0 

318 34.0-36.0 SOIL 0.0 0.0 

319 36.0-38.0 SOIL 0.0 0.0 

320 38.0-40.0 SOIL 0.0 0.0 

321 40.0-42.0 SOIL 0.0 0.0 

322 42.0-44.0 SOIL . 0.0 0.0 

323 44.0-46.0 SOIL 0.0 0.0 

324 48.0-48.0 SOIL 0.0 0.0 

S25 48.0-50.0 SOIL 0.0 0.0 

326 50.0-52.0 SOIL 0.0 0.0 

S27 52.0-54.0 SOIL 0.0 0.0 

328 54.0-56.0 SOIL 0.0 0.0 

329 56.0-58.0 SOIL 0.0 0.0 

330 68.0-60.0 SOIL 0.0 0.0 

331 60.0-62.0 SOIL 0.0 0.0 

332 62.0-64.0 SOIL 0.0 0.0 

333 64.0-88.0 SOIL 0.0 0.0 

Headspace screening was completed with a HNu systems PIIOI photoionization analyzer 

with a 10.2 eV lamp and a Thermoenvironmental model 580B photoionization detector with a 10.0 eV lamp. 
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TABLE 2-8 RI REPORT 

RESULTS OF HEADSPACE SCREENING OF SOIL SAMPLES REVISION: 0 

UNDER CONTROLLED LABORATORY CONDITIONS DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


EXPLORATION SAMPLE DEPTH SAMPLE SAMPLE READING BACKGROUND COMMENTS 

NUMBER NUMBER IN FEET TYPE IN PPM READING 

(ppm) 

B112(cont) 334 66.0-88.0 SOIL 0.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

335 68.0-70.0 SOIL 0.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

336 70.0-72.0 SOIL 0.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

337 72.0-74.0 SOIL 0.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

338 74.0-76.0 SOIL 0.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

339 76.0-78.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

343 89.0-91.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

344 94.0-96.0 SOIL NO RECOVERY 0.0 

345 99.0-101.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

346 104.0-106.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

347 109.0-111.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

348 114.0-116.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

349 119.0-121.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

SSO 124.0-126.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

351 129.0-130.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

352 134.0-135.0 SOIL 0.1 0.0 DISTAL GLACIAL LACUSTRINE 

353 139.0-140.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

B114B 31 2.0-4.0 SOIL 1.0 0.2 PROXIMAL GLACIAL LACUSTRINE 

32 4.0-8.0 SOIL 0.2 0.2 PROXIMAL GLACIAL LACUSTRINE 

313 24.0-26.0 SOIL 14.0 0.2 PROXIMAL GLACIAL LACUSTRINE 

336 70.0-72.0 SOIL 0.2 0.2 PROXIMAL GLACIAL LACUSTRINE 

8117A 31 2.0-4.0 SOIL 10.8 0.5 PROXIMAL GLACIAL LACUSTRINE 

S3 4.0-8.0 SOIL 6.6 0.8 PROXIMAL GLACIAL LACUSTRINE 

34 6.0-8.0 SOIL 7.4 1.4 PROXIMAL GLACIAL LACUSTRINE 

311 20.0-22.0 SOIL 0.4 0.2 PROXIMAL GLACIAL LACUSTRINE 

312 22.0-24.0 SOIL 0.4 0.2 PROXIMAL GLACIAL LACUSTRINE 

B118B 37 30.0-32.0 SOIL 0.4 0.2 DISTAL GLACIAL LACUSTRINE 

38 35.0-37.0 SOIL 0.2 0.2 DISTAL GLACIAL LACUSTRINE 

B120D S3 50.0-62.0 SOIL 0.8 0.2 PROXIMAL GLACIAL LACUSTRINE 

Headspace screening was completed with a HNu systems PIIOI photoionization analyzer 

with a 10.2 aV lamp and a Thermoenvironmental model 580B photoionization detector with a 10.0 eV lamp. 
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TABLE 2-8 RI REPORT 

RESULTS OF HEADSPACE SCREENING OF SOIL SAMPLES REVISION: 0 

UNDER CONTROLLED LABORATORY CONDITIONS DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


EXPLORATION SAMPLE DEPTH SAMPLE SAMPLE READING BACKGROUND COMMENTS 

NUMBER NUMBER IN FEET TYPE IN PPM READING 

(ppm) 

B128A 31 0.0-2.0 SOIL 22.0 0.8 INDUSTRIAL WASTE 

S2 2.0-4.0 SOIL 22.0 0.8 INDUSTRIAL WASTE 

S3 4.0-8.0 . SOIL 8.8 0.8 . INDUSTRIAL WASTE 

34 6.0-8.0 SOIL 30.0 0.8 PROXIMAL GLACIAL LACUSTRINE 

B128 SI 0.0-2.0 SOIL 4.2 0.2 INDUSTRIAL WASTE 

S3 4.0-8.0 SOIL 14.0 0.2 INDUSTRIAL WASTE 

S4 8.0-8.0 SOIL 15.0 0.2 INDUSTRIAL WASTE 

S5 8.0-10.0 SOIL 8.2 0.2 PROXIMAL GLACIAL LACUSTRINE 

39 16.0-18.0 SOIL 69.0 0.2 PROXIMAL GLACIAL LACUSTRINE 

310 18.0-20.0 SOIL 160.0 0.2 PROXIMAL GLACIAL LACUSTRINE 

311 20.0-22.0 SOIL 280.0 0.2 PROXIMAL GLACIAL LACUSTRINE 

312 22.0-24.0 SOIL 54.0 0.2 PROXIMAL GLACIAL LACUSTRINE 

313 24.0-28.0 SOIL 30.0 0.2 PROXIMAL GLACIAL LACUSTRINE 

314 26.0-28.0 SOIL 162.0 0.2 PROXIMAL GLACIAL LACUSTRINE 

315 28.0-30.0 SOIL 32.0 0.2 PROXIMAL GLACIAL LACUSTRINE 

317 30.0-32.0 SOIL 70.0 0.2 PROXIMAL GLACIAL LACUSTRINE 

318 32.0-34.0 SOIL 3.8 0.2 PROXIMAL GLACIAL LACUSTRINE 

319 34.0-36.0 SOIL 4.8 0.2 PROXIMAL GLACIAL LACUSTRINE 

S20 36.0-38.0 SOIL 2.4 0.2 PROXIMAL GLACIAL LACUSTRINE 

321 38.0-40.0 SOIL 1.8 0.2 PROXIMAL GLACIAL LACUSTRINE 

S22 40.0-42.0 SOIL 5.4 0.2 PROXIMAL GLACIAL LACUSTRINE 

323 42.0-44.0 SOIL 7.0 0.2 PROXIMAL GLACIAL LACUSTRINE 

325 46.0-48.0 SOIL 7.0 0.2 PROXIMAL GLACIAL LACUSTRINE 

326 48.0-50.0 SOIL 2.2 0.2 PROXIMAL GLACIAL UCUSTRINE 

327 60.0-52.0 SOIL 0.4 0.2 PROXIMAL GLACIAL LACUSTRINE 

328 52.0-54.0 SOIL 0.4 0.2 PROXIMAL GLACIAL LACUSTRINE 

S29 54.0-56.0 SOIL 4.0 0.2 PROXIMAL GLACIAL LACUSTRINE 

B131C 31 0.0-2.0 SOIL 0.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

32 5.0-7.0 SOIL 0.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

33 10.0-12.0 SOIL 0.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

34 15.0-17.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

35 20.0-22.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

Headspace screening was completed with a HNu systems PIIOI photoionization analyzer 

with a 10.2 eV lamp and a Thermoenvironmental model 580B photoionization detector with a 10.0 eV lamp. 
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TABLE 2-8 RI REPORT 

RESULTS OF HEADSPACE SCREENING OF SOIL SAMPLES REVISION: 0 

UNDER CONTROLLED LABORATORY CONDITIONS DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


EXPLORATION SAMPLE DEPTH SAMPLE SAMPLE READING BACKGROUND COMMENTS 

NUMBER NUMBER IN FEET TYPE IN PPM READING 

(ppm) 

B131C(cont) 36 25.0-27.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

37 30.0-32.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

38 35.0-37.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

39 40.0-42.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

SIO 45.0-47.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

311 60.0-52.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

312 56.0-67.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

313 80.0-82.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

314 65.0-67.0 SOIL 0.0 0.0 DISTAL GLACIAL LACUSTRINE 

S14 70.0-72.0 SOIL 0.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

315 75.0-77.0 SOIL 0.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

SI 6 80.0-82.0 SOIL 0.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

317 86.0-87.0 SOIL 0.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

318 90.0-92.0 SOIL 0.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

S19 95.0-97.0 SOIL 0.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

S20 100.0-102.0 SOIL 0.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

321 105.0-107.0 SOIL 0.1 0.0 PROXIMAL GLACIAL LACUSTRINE 
• 

322 110.0-112.0 SOIL 0.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

323 115.0-117.0 SOIL 0.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

S24 120.0-122.0 SOIL 0.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

325 125.0-127.0 SOIL 0.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

326 130.0-132.0 SOIL 0.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

327 135.0-137.0 SOIL 0.0 0.0 PROXIMAL GLACIAL LACUSTRINE 

Headspace screening was completed with a HNu systems PIIOI photoionization analyzer 

with a 10.2 eV lamp and a Thermoenvironmental model 580B photoionization detector with a 10.0 eV lamp. 
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TABLE 2-9 


SUMMARY OF SOIL SAMPLES FROM TEST BORINGS 


SUBMITTED FOR PHYSICAL PARAMETER ANALYSES 


Parker Landfill Project 


Lyndonville, Vermont 


TEST BORING 

B101 
8102 
8103 
8103 
8103 
8108 
B112 
8112 
8125 
8125 
8131 
8131 

COMPOSITE 
SAMPLE ID 

8101A 
8102A 
B103A 
81038 
8103C 
8108 
8112A 
81128 
8125A 
81258 
8131A 
81318 

SU8-SAMPLE 

SET ID 


S25-S33 

S23-S29 

S26-S31 

S48-S58 

S59-S64 

S7-S14 

S28-S33 

S45-S54 

S6-S15 

S25-S35 

S25-S28 

S30-S38 


DEPTH 
(FT) 

49-65 
44-56 
52-62 
94-114 
117-128 
12-27 
55-65 
98-145 
10-30 
48-70 

125-152 
160-205 

PHYSICAL PARAMETER TESTING INCLUDED THE FOLLOWING: 
GRAIN SIZE DISTRIBUTION 
BULK DRY DENSITY (MINIMUM/MAXIMUM DENSITY) 
EFFECTIVE POROSITY (DRAINABLE POROSITY) 

Flls:park«r\i I\tbl2-8.wri 

GEOLOGIC 
UNIT 

DISTAL 
DISTAL 
DISTAL 
DISTAL 
REGOLITH 
PROXIMAL 
PROXIMAL 
DISTAL 
DISTAL 
PROXIMAL 
PROXIMAL 
PROXIMAL 

RI REPORT 

REVISION: 0 

DATE: 11-12-92 

CORRESPONDING 
WELL SCREEN 

B101A 
B102A 
8103A 
81038 
8103C 
B108A 
NONE 
81128 
NONE 
8125 
NONE 
NONE 
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TABLE 2-10 HI REPORT 

SUMMARY OF AVAILABLE DATA FOR ALL EXISTING GROUNDV^ATER MONITORING WELLS AND PRIVATE SUPPLY WELLS REVISION 0 

Parker Landfill Project DATE 11-12-92 

Lyndonville, Vermont 

WELL ID QRSFC. T O  C QW. DEPTH QW. ELEV. BR DEPTH BBIROCK SAT DVB SCREENED DEPTH SCREEN LENGTH SCREEN DEPTHS WELL DIAMETER FORMATION SCREEN SLOT WELL 
ELEV. (FT.) EL.FT. FROM TOC FT FT. FT FROM SFC ELEV. FT. THKKNESSFT FEET FROM QRD SFC IN FEET REL. TO Q W.T. oc T.O.R (INCHES) SCREENED INCHES K/IATERIAL 

flMU 

B IO I  A 816.67 817.64 DRY DRY NE NE DRY FROM 48 TO 61 16 FROM •S TO-10 2 DISTAL 0.01 PVC 
B101B SIS 38 817.47 68.8 747.67 82 723 39 24.28 FROM 83 TO 93 10 TOP OF ROCK 2 REOQLrTH 001 PVC 
B102A 787.64 788.88 47 86 74184 NE NE N/A FROM 48.2 TO 87 9 IS FROM tS TO-10 2 nSTAL 001 PVC 
B102B 787 08 788.7 62.42 737.28 114.8 672.86 64 72 FROM 101.1 TO 111.2 10 TOPOFRtXJK 2 DISTAL 001 PVC 
B103A 781.91 7838 63 67 740.13 NE NE N/A FROM 46 TO 60 18 FROM tS TO-10 2 OtSTAL 001 PVC 
B I 0 3  B 781.78 7S3 46 72.16 721.28 NE NE N/A FIWM86T098 10 INTERMBJIATE 2 DMTAl 001 PVC 
B I O  K 782.11 783.83 72 33 721.8 1264 688.71 88 79 FltoM122 8T0112 8 10 TOP OF ROCK 2 REOOIITH oot PVC 
B104 743.11 746 66 23 43 722.22 86.2 886.91' 6631 | !no t l 76.8 t  o 88.8 10 TOP OF ROCK 2 DIBTAL 001 PVC 

MW10 740 4a 742.66 6.94 736.72 UNKNOWN UNKNOWN N/A ( m } M 1 8 T  0 2« 10 FROM-7 TO-17 2 Pf»XMAL 001 PVC 
B113 743.32 748.86 26 94 720.02 NE — N/A FROM 11 6 TO 11.8 10 MTBWBIIATE (Tap O f 0I8TAU 2 PnOXMAL 001 PVC 
I W  » 
BIOS 746.25 747 87 42.84 708.13 164.6 Mo.n 124.39 Pn0Ml84 8 tO164 6 10 TOP OF ROCK 2 DISTAL 001 PVC 
BIOSI 746 S3 748.01 NE — h/A FROM 124 TO 114 10 WIBWEnATE (TOP OF OtSTAL) 2 DISTAL t PTWXIMAl 0.01 PVC 
BIOSA 737.6« 740 33 1688 724.48 NE Ht N/A F M y l 9 t  0 24 16 FROM *8 TO-10 2 PnoXHAL 0.01 PVC 
Bioae 737 42 73S.83 16.38 724.48 108 629.42 9606 FROM 94 TO 104 10 TOP OF ROCK 2 PfVlXMAL 0.01 PVC 
B107 743.1 746.16 2168 724.48 166.4 884.7 119.71 FROM 71.6 TO 81.6 10 TOP OF ROCK 2 PnoXMAL 0.01 PVC 

BIOSA 743 67 746 48 20.82 724.87 NE NE N/A F»WM 12.7 TO 27.7 18 FROM «8 TO-10 2 PROXIMAL 001 PVC 
BIOIB 743.43 746.23 82 68 693.64 173 870 43 123.21 FROM 161.8 TO 171.8 10 TOP OF ROCK 2 DISTAL 001 PVC 
ERTl 738.78 741.74 17.2 724.M UNKNOWN UNKNOWN N/A FnOM18TO20 8 FROM «1 TO-4 2 PROXIMAL 0.01 PVC 
MW13 743.83 747 04 22.26 724 78 UNKNOWN UNKNOWN N/A FROM18TO40 26 FROM •S TO-17 2 PnoXIMAL 0.01 PVC 
BIOSI 743 32 748.42 22.10 723.32 NE — N/A FROM 80 TO 100 10 MTEnHEDiATE (TOP OF nSTAL) 2 PRXroiST 001 PVC 
B134A 738 66 740.87 16.42 72488 NE — N/A FROM 64 TO 64 10 INTERMEDIATE 2 pnxnxsT 0.01 PVC 
8t34B 737 86 740.27 16.42 724.88 NE — N/A FROM 102 TO 112.1 10 MTEraiEDIATl (TOP OF OtSTAL) 2 PROXMAL 001 PVC 
B135A 743.41 746.86 20.84 726.41 NE — N/A FROM 122 TO 112 10 MTEmEOIATE (TOP OF OS t AL) 2 PROXWAL 001 PVC 
B13SB 743 28 748 86 20.84 728.41 164.90 6M39 117.02 FROM 14610166 10 TOP OF ROCK 2 DtSTtPRX/nEO 001 PVC 
B132 728.40 731.32 13.32 718.00 88.70 668.70 48.30 FROM 80.2 TO 60 J 10 TOPOFRCXJK 2 T«.L 001 PVC 
Iwsi 

BIOSA 777.78 780.01 86 67 694.34 NE NE N/A FROM 76 To 81 18 FROM «8 TO-10 2 PROXMAL 0.01 PVC 
B109B 777 64 780 28 86.87 693.71 NE kt N/A FROM 148 TO 186 10 INTERMEDIATE 2 PROXMAL 001 PVC 
Bioec 777.28 779.84 88.13 693.81 183 894.29 99 63 FROM 174 TO 194. 10 TOP OF ROCK 2 PROXMAL 001 PVC 

NOTE: WATER lEVB . MEASUPEMEHTS AND RELATED DATA 18 RELATIVE TO STATIC WATER LEVEL READMSS COLLECTED ON 1W1I/SI 

NC - N  M Enoountortd 

WA . HOI Applctf I t 
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TABLE 2-10 RI REPORT 

SUMMARY OF AVAILABLE DATA FOR ALL EXISTING GROUNDWATER MONITORING WELLS AND PRIVATE SUPPLY WELLS REVISION 0 

Parker Landfill Project DATE 11-12-92 

Lyndonville, Vermont 

WELL ID Q R S F C T O C  . QW DEPTH QW. ELEV B  R DEPTH Be>twcK S A t O V  B SCREENED DEPTH SCREEN LENGTH SCREEN DEPTHS WELL DIAMETER FORMATION SCREEN SLOT WELL 

ELEV. (FT.) E L F T . FROM TC3C FT FT. FT FROM SFC ELEV FT. T H K K N E S S FT. FEET FROM QRO SFC IN FEET REL. TO Q.W.T. or T O  R (INCHES) SCREENED INCHES MATERIAL 

B l l O A 8 1 0 8 8 813 51 120.08 683.43 NE NE N/A FROM 111 TO 126 16 FROM t S TO TOR 2 PROXMAL 0 0 1 PVC 

B l l O B 811.02 8 1 2 2 6 118 68 683.67 143 668 02 28.66 FROM 113 6 TO 1 4 1 6 10 TOP OF ROCK 2 PROXMAL 0 01 PVC 

B111R 8 2 4 4 1 827.35 111.16 6 8 6 2 181.6 672.81 23.39 FROM 143 2 TO 163 2 10 TOP OF ROCK 2 PROXMAL 0.01 PVC 

S W D A n O A 

B112A 8 2 8 6 3 831.44 DRY DRY NE M£ N/A FROM 33 TO 48 FROM * 6 TO - 1 0 2 0 0 1 PVC 

B112B 826.74 828 1 127 44 700.66 148 680.74 19.82 FROM 138.78 TO 148 TOP OF ROCK 2 DISTAL 0 0 1 PVC 

B111A 770.48 772.82 78 86 682.86 NE kE N/A F n 0 t k ) 7 4 T O 8 8 FROM *S TO - 1 0 2 PROXMAL 0 0 1 PVC 

B l t l  B 770.24 7 7 2 2 78.31 682.88 183 6 0 7 2 4 86 88 FROM 187 8 TO 167 8 TOPOFRCXJK 2 PROXMAL 0 0 1 PVC 

B I14A 7 8 2 1 8 784.88 30 83 763 86 NE N ^ N/A FROM 24.8 TO 38.8 FROM * S T O - 1 0 2 PROXMAL 0.01 PVC 

B114B 781.83 784 66 66 88 718.07 102.7 678 2 1 18.84 FROM 83.7 TO 103 7 TOPOFRCXJK 2 DISTAL 0.01 PVC 

B116A 768.42 771.42 2 1 4 7 748.98 NE 1^^ N/A FROM 14 TO 28 FROM «8 T O - 1 0 2 PROXMAL 0.01 PVC 

B116B 769 1 771.47 82.68 7 1 8 7 9 102.1 667 61.79 FROM 80.6 TO 80 6 TOP OF ROCK 2 REOOIITH 0.01 PVC 

Bite DELETED F R O M P R O Q R A M 

B117A 718.84 742 36 13.17 729 18 NE NE N/A F R O M S t O i  l 18 F R O M 4 t f T O - 1 0 2 PROXMAL 0 0 1 PVC 

B117B 740 9 2 743.43 22 7 2 1 4 1 8 4  8 646.12 76.11 FROM 84 .1 TO 84 .1 10 TOPOFRCXJK 2 PEOOLITH 0 0  1 PVC 

- oYH&«AfteA8 
B118A 7 9 2 1 6 784 66 101.12 6 8 1 6 4 NE Ne N/A m o t  * 84.7 TO 109.7 16 FROM «6 T O - 1 0 2 0 01 PVC 

B1188 7 8 1 0 8 786.24 102.84 681.4 244 849.09 144.11 FROM 218 TO 248 10 T O P O F R t X I K 2 PROXMAL 0 0 1 ST STEEL 

B11SA 762.8 768.64 28.6 726 04 NE N£ N/A FROM 19 TO 14 16 FROM «< T O - 1 0 2 0.01 PVC 

Biiae 782 86 784.87 84.1 670.87 NE NE N/A FROM 124.8 TO 114.8 10 INTERMB) IATE 2 PROXMAL 0 0 1 PVC 

B118C 763.82 766 46 86.8 670.88 161 690.82 80 4 1 FROM 164.6 TO 164.8 10 TOP O F ROCK 2 PROXMAL 0 0 1 PVC 

B120A 7 1 1 8 716.76 26 06 6 6 8 7 1 NE Ng N/A FROM 18 TO 11 16 FROM «< T O - 1 0 2 PROXMAL 0 0 1 PVC 

B120B 711.6 7 1 6 6 1 28 88 688.68 NE NE N/A FROM 88.8 TO 68.6 10 INTERMEDIATE 2 PROXMAL 0 01 PVC 

B120C 713.26 718.6 28.86 688.68 101.6 611.78 77 89 FROM 99 TO 106 10 TOP OF ROCK 4 PROXMAL 0 0 1 ST STEEL 

Bi2ao 713.68 7 1 6 2 2 2 8 1 1 680.81 1018 612.16 78.79 FROM 111 TO 111 20 BELOW TOP OF RCXJK 1 6 PROXMAL 0.01 PVC 

B 1 2 I 0 W 702.86 708.36 16.68 6 8 8 7 1 NE Mt N/A FROM 11.6 TO 28.9 18 FROM * 8 T O - 1 0 2 PROXMAL 0.01 PVC 

B121A 702 703.78 16 08 6 8 8 7 4 NE NE N/A FROM 90 TO 100 10 INTERMEDIATE 2 PROXMAL 0.01 PVC 

B121B 701.4 703.28 14.8 688.78 118.6 861.9 126.89 FROM 110 TRO 146 10 TOP OF ROCK 2 PROXMAL 0 0 1 PVC 

B122 7 1 2 1 8 716.04 2 6 3 6 688.69 70.6 641.69 a »4«>M61.6Td71.9 10 TOPOFRCXSK 2 PROXMAL 0 0 1 PVC 

M W 4 A 708.72 710.62 18.38 682.27 UNKNOWN UNKN01WN N/A f t K M w H i t 18 FROM 0 T O - 1  6 2 PROXMAL 0 0 1 PVC 

8128 708.28 7 1 0 6  1 18.18 682.66 71.8 • 1 7 79 84.86 »iROlll60TAM , 10 TOP OF ROCK 2 PROXMAL 0 0 1 PVC 

NOTE: WATB1 LEVEL HEASUPEHEHTS AND PBATED DATA IS PELATK/E TO STATIC WATER LEVEL PEADMOS OOUECTED ON < U11/I1 

N E - N d Enoounl*f*d 

NfA • N « Applo^ia 

FII»:p«lM(>AMZ-10.«t 1 
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TABLE 2-10 RI REPORT 

SUMMARY OF AVAILABLE DATA FOR ALL EXISTING GROUNDWATER MONITORING WELLS AND PRIVATE SUPPLY WELLS REVISION: 0 

Parkef Landfill Project DATE 11-12-92 

Lyndonville, Vermont 

WELL ID QR.SFC. T O  C QW. DEPTH QW. ELEV B R  . DEPTH B ^ R O C  K SAT. OVB 8CREENH3 DEPTH SCREEN LENGTH SCREEN DEPTHS WELL DIAMETER FORMATION SCREEN SLOT WELL 
ELEV. (FT.) E L F T FROM TOC FT FT. FT FROM SFC ELEV. FT. T H C K N E S S F T FEET FROM QRO SFC IN FEET REL. TO G  W T or T O  R (INCHES) SCREENED INCHES MATERIAL 

MweA 730.42 731.88 38.88 682 1 U N K N O W N UNKNOWN N/A FROM 18 8 TO 48 8 10 FROM 0 TO - 1 0 2 PROXMAL 0 0 1 PVC 

B12eA 696.17 688 52 9.4 ess.12 9 9  3 6 9 6 8 7 83 26 FROM 9 0 TO 100 10 TOP OF ROCK 2 PEOOLITH 0 0  1 PVC 

81266 696 66 697.68 8.48 688.24 9 9  3 896 28 82.88 FROM 108 TO 280 10 BELOW TOP OF ROCK 4 BEDROCK 0 0 1 ST STEEL 

B127A 697.68 689 73 27.1 672.61 NE NE N/A FROM 18 TO 1 1 18 FROM • e T O - 1 0 2 PROXMAL 0 0 1 PVC 

B127B 6 9 8 1 687.02 2 4  6 672.82 NE Ht N/A FROM 88 TO 65 10 INTERMB) IATE 2 PROXMAL 0 0 1 PVC 

B127C 696.89 687 66 26 22 672.41 88 606 99 66.44 FROM 78 8 TO 88 8 10 TOPOFRC3CK 2 PROXMAL 0 0 1 PVC 

B111A DELETED FRO M P R O Q R A M 

Bine 818.48 820.8 128.4 681.6 NE H i N/A | : h O M 1 6 6 T 0 176 10 INTERMBJIATE 2 PROXMAL 0 0 1 PVC 

B l l t  C 817.41 818.78 128.28 681.84 234 8 9 1 4 1 86.11 FROM 216 TO 326 10 TOPOFRCXJK 4 PROXMAL 0 0 1 ST STEEL 

B118A 710.76 7 1 1 6 8 24 72 668 86 NE — N/A FROM 12.6 TO 27.6 16 FROM ^ T O - 1 0 2 PROXMAL 0 01 PVC 

B I M  B 710.64 711.44 2 4 7 2 688.86 NE — M/A (n to t f l 116.2 TO 128.2 10 TOP OF ROCK 2 PROXMAL 0 0 1 PVC 

B116C 710.28 712.81 24.72 688.96 127 8 U .  M F R O i l 1 i e T  0 182 66 B S I R O C K 4 BEDROCK OPEN HOLE STEEL CASINO 

B117A 8 1 6 6 7 818.28 126 62 693 67 NE — N/A FROM 118 t  o 114 18 FROM 48 T O - 1 0 2 PROXMAL 0 0 1 PVC 

81178 816.43 818.20 126.62 693.67 2 6 6 8 889 8 1 FROM 267 86 TO 2C I 18 10 TOPOFRCXJK 2 PROXMAL 0 0 1 PVC 

8 1 »  A 794.60 796.41 102.81 893 60 NE — N/A | i t W M 9 8 T O 1 1 0 16 FROM «6 T O - 1 0 2 PROXMAL 0.01 PVC 

81188 793.80 798 6 1 102.81 693.60 2 1 4 8 679.70 FROM 206.68 t  o 218.66 10 TOPOFRCXJK 2 PROXMAL 0 0 1 PVC 

8119A 763.87 766 42 33.78 722.67 NE — »^A F R O M 1 1 8 t  0 4 1  6 16 FROM • 6 T O - 1 0 2 PRWOIST 0 0 1 PVC 

B I M  B 763.63 756.28 3 3 7 8 722 67 8 1  7 661.91 FROM 88 TO 86 8 10 TOP OF ROCK 2 DIST/BR 0 0 1 PVC 

B139C 763 62 766.41 33.76 722.67 9 1  7 • 8 1 . 9 1 FROM 97.2 TO 122.2 26 B B I R O C K 2 BEDROCK 0 0 1 PVC 

8140 699.17 688.16 13.18 6 8 8 1 7 NE — N/A FROM 7.8 TO 22 8 16 FROM «6 T O - 1 0 2 ALLUVIUM 0 0 1 PVC 

8201 7 0 1 0 9 7 0 1 4 7 10.00 693.47 NE NE N/A F n 0 M 7 T O 2  3 16 FROM 4 1 T O - 1 2 2 ALLUVIIM 0 0 1 PVC 

8202 707.66 710.22 20.00 880 22 NE NE N/A F R O l l l 1 6 . 4 t O 1 0 4 18 F R O M * 4 . 6 T O - 1 0 4 2 ALLUVIUM 0.01 PVC 

M W 8 A 786 76 788 6 0 5 783.88 UNKNOWN UNKNOWN N/A F R 0 M 4 T O 1 4 10 FROM *  i TO - 8 2 ALLUVIUM 0 0 1 PVC 

MW10 740.46 742.66 6.94 736.72 UNKNOWN U N K l W W N N/A | i R 0 M 1 8 t O 2  6 10 F R O M - 7 T O - 1 7 2 ALLUVIUM 0 01 PVC 

H B 1 8 700.81 702 87 14.17 8 8 8 8 UNKNOWN UNKNOWN N/A FROM 11 t  o 21 10 FROM *^ TO   9 2 ALLUVIUM 0.01 PVC 

H B 1 D 700.57 702.32 13.6 688.82 UNKNOWN UNKNOWN N/A FROM 14.9 t  o 19.9 8 F R O M - 2 1 T O - 2 8 2 ALLUVWU 0 0 1 PVC 

H B  2 688.24 7 0 1 4 2 1 2 1 6 688 07 UNKNOWN UNKNOWN N/A FROM 8.8 TO 18.8 10 FROM 42 T O - 8 2 ALLUVIUM 0.01 PVC 

H B  l 688.37 701.18 12.67 688.62 UNKNOWN UNKNOWN N/A F R O M 9 8 T 0 1 4 . 8 6 FROM 41 T O - 4 2 ALLUVIUM 0 01 PVC 

H B 4 S 686.35 688 32 9  4 688 82 UNKNOWN UNKNOWN N/A F R O M 7 t 0 1  7 10 FROM 41 TO   8 2 ALLUVIUM 0.01 PVC 

H B 4 0 686.44 697.7 8.76 888.86 UNKNOWN UNKNOWN N/A FROM 22.1 t  o 27 .1 8 FROM - 2 2 TO - 2 7 2 ALLUVIUM 0 01 PVC 

H B 8 686.68 688 96 8.86 688.01 UNKNOWN UNKNOWN tilA fnokit.sjoii.f 10 FROM 41 T O - 8 2 ALLUVIUM 0 0 1 PVC 

NOTE: WATER LEVEL MEASUREMENTS AND RELATED DATA » RELATIVE TO STATIC WATER LEVEL PEADMOS COLLECTED OH 11/1 I/SI 

I C  Not Enoounl4r»d 

WA - Nol ApptotfUa 

FB*: pwkwVlllbO-10. VT 1 
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TABLE 2-10 RI REPORT 

SUMMARY OF AVAILABLE DATA FOR ALL EXISTING GROUNDWATER MONITORING WELLS AND PRIVATE SUPPLY WELLS REVISION 0 

Parker Landfill Project DATE. 11-12-92 

Lyndonville, Vermont 

WELL ID 0 R . 8 F C . T O  C GW. DEPTH QW ELEV B R  . DEPTH BEDROCK SAT.OVB SCREENED DEPTH SCREEN LENGTH SCREEN DEPTHS WELL DIAMETER FORMATION SCREEN SLOT WELL 

ELEV. (FT.) E L F T . FROM TCJC FT FT FT. FROM 8FC ELEV. FT. THKKNEBSFT FEET FROM QRO. SFC. IN FEET REL. TO Q.W.T. or T O R  . (INCHES) SCREENED INCHES MATERIAL 

H B  8 698 66 688.44 9 6  2 688.92 UNKNOWN U N K N O W N N/A F R O M 8 T 0 1  8 10 FROM 41 T O - 9 2 ALLUVIUM 0.01 PVC 

RIVERSIDE SCHOOL 7 1 1 4 9 7 1 6 1 8 24.00 689.49 107.60 608.89 81.80 F R ( 5 M 1 0 0 T O 2 6 6 167.6 N/A OS TO 107 5 BEDROCK OPEN HOLE STEEL 

(B120E) 

(THOMP80Nft<EWELL) 

ORIFFITH 700.00 700.00 10.00 690.00 20.00 680.00 10.00 FROM 28 TO 180 162 N/A STEEL BEDROCK OPEN HOLE STEEL 

CURRAN (B1270) 700.00 700.00 28.00 678.00 FROM t o o TO 121 23 N/A STEEL BEDROCK OPEN HOLE STEEL 

JONES (BROOKS) 690.00 690.00 1 7 UNKNOWN 10 UNKNOWN UNKNOWN OVERBUnOEN UNKNOWN UNKNOWN 

SHELTRA 700.00 700.00 SSO 691.60 UNKNOWN 8 U N K N O W N UNKNOWN OVEPBURDEH UNKNOWN UNKNOWN 

HOFFMAN 700.00 780.00 8.60 691.80 UNKNOWN LESS THAN 24 UNKNOWN UNKNOWN OVERBURDEN UNKNOWN UNKNOWN 

BOULANQER 680.00 680.00 UNOETEHMMB) 7 21.00 669.00 11.00 FROM 10 TO 208 176 N/A BEDROCK OPEN HOLE STEEL 

NADAEU(LHX>UX) 700.00 700.00 UNOETERMMED UNDETBWMB) 10.00 •79 .00 N/A FROM M . e TO 488 416.6 N/A BEDROCK OPEN HOLE STEEL 

CLARK. 8 n » J  R UNOETERMMED UNOETEnHMEO UNOETERMMED UNOCTERHMCO 160.00 U N K N O W N UNKNOWN FROM 160 TO 260 100 N/A BEDROCK OPEN HOLE STEEL 

B U R m N Q T O N UNDETEPH8CD UHOETEPHMED UHDETBMMED UMIETEFHMED 41.00 U N K N O W N UNKNOWN F R O M 4 1 T O 1 6 0 110 N/A BEDROOMQU) OPEN HOLE STEEL 

HEYWOOD UNDETEHHMED UNOETERMMED UNOETERMMED UNDETSWMED 70.00 U N K N O W N UNKNOWN FROM 70 TO H  O 260 N/A BEDROCKtOH) OPEN HOLE STEEL 

TRIPP UNOETERMMED UNOETERMMED UNOETERMMED UNOETEIMMEO 88.00 U N K N O W N UNKNOWN FROM 70 TO 120 260 N/A STEEL BEDROCK OPEN HOLE STEEL 

i a  > VILLAGE 8CHCX3L UNOETERMMED UNOETERMMED UNOETERMMED UNOETBWMB) 40 00 U N K N O W N 10 FROM 61-180 117.00 N/A 8 BEDROCK OPEN HOLE STEEL 

NOTE: WMTER LEVEL MEASUREMENTS AND ROUTED DATA 18 RELATIVE TO STATIC WATER LEVB. READMQS OOUECTEO ON 11/11/>l 

NE . No< Enoounivnd 

WA - NcM ApploiM* 

FI»:pwk»iVftM2~10.VTl 
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TABLE 2-11 RI REPORT 

WELL DEVELOPMENT AND PURGING STATISTICS REVISION: 0 

June 11,1991 to August 29,1991 DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


WELL DEVELOPMENT PURGING WATER DOWN WATER WATER LOST TO WATER COMMENTS 

NUMBER DATE DATE WELL DURING RETURN DURING FORMATION RECOVERED 

DEVELOPMENT DEVELOPMENT DURING DEVELOPMENT DURING PURGING 

(GALLONS) (GALLONS) (GALLONS) (GALLONS) 

G101A 6/11/91 N/A 3300 N/R 3300 N/A DRY WELL 

G101B 6/12/91 N/A 2200 N/R 2200 N/A NOT PURGED 

G102A 6/28/91 N/A 6800 N/R 6800 N/A NOT PURGED 

G102B 6/28/91 N/A 2200 N/R 2200 N/A NOT PURGED 

G103A 6/13/91 8/16/91 3300 N/R 3300 6600 

G103B 6/14/91 N/A 8800 N/R 8800 N/A NOT PURGED 

G103C 6/19/91 N/A 1100 N/R 1100 N/A NOT PURGED 

G104 7/16/91 8/15/91 860 650 210 420 

G105 7/26/91 7/29/91 700 680 20 148 

G106A 7/3/91 8/19/91 1100 N/R 1100 2200 

G106B 7/3/91 8/13/91 3600 N/R 3600 5324 

G107 7/2/91 8/12/91 1100 N/R 1100 2200 

G108A 7/2/91 7/3/91 100 1155 0 0 

G108B 7/26/91 8/12/91 1440 1150 290 625 

G109A 6/20/91 N/A 7000 N/R 7000 223 PARTIALLY PURGED 

Fllcpwkartrnpaikpurg.wrl 

NOT PUFIQED - SEE DISCUSSIONS IN SECTION 2.8.3. 

REDUCED PURQE VOL/PERMEABILFTY TEST . CALCULATED REDUCED PURGE VOLUMES BASED UPON FORMATION PERMEABILITIES CALCULATED IN PERMEABILITY TESTS. 

N/A - NOT APPLlC/yjLE 

N/D - NOT DEVELOPED 

N/R - NOT RECORDED 
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TABLE 2-11 RI REPORT 

WELL DEVELOPMENT AND PURGING STATISTICS REVISION: 0 

June 11, 1991 to August 29, 1991 DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

WELL DEVELOPMENT PURGING WATER DOWN WATER WATER LOST TO WATER COMMENTS 

NUMBER DATE DATE WELL DURING Rbl URN DURING FORMATION RECOVERED 

DEVELOPMENT DEVELOPMENT DURING DEVELOPMENT DURING PURGING 

(GALLONS) (GALLONS) (GALLONS) (GALLONS) 

G109B 6/26/91 8/5/91 1100 N/R 1100 2490 

G109C 7/17/91 8/9/91 1290 870 420 840 

G110A 7/25/91 8/20/91 670 0 670 1435 

G110B 7/25/91 8/22/91 730 500 230 460 

G111R 7/31/91 8/19/91 690 500 190 477.6 

G112A 7/1/91 N/A N/D N/D N/D N/A DRY WELL 

G112B 7/2/91 8/20/91 1300 N/R 1300 537.5 REDUCED PURGE VOL/PERMEABILITY TEST 

G113A 7/12/91 8/19/91 1480 0 1480 2960 

G113B 8/1/91 8/13/91 980 675 305 695 

G114A 7/11/91 N/A 930 75 755 N/A NOT PURGED 

G114B 7/11/91 8/26/91 4000 3600 400 882.6 

G115A 7/10/91 8/20/91 3110 715 2359 5718 

G115B 7/10/91 N/A 11160 5530 5630 N/A NOT PURGED 

G117A 7/8/91 8/20/91 3700 N/R 3700 7425 

G117B 7/8/91 8/15/91 3700 N/R 3700 3728 

Flla:p>rkar\rl\pafl(puig.wrl 

NOT PURGED • SEE DISCUSSIONS IN SECTION 2.S.3. 

REDUCED PURGE VOL./PERME/\BIL[TY TEST - CALCULATED REDUCED PURGE VOLUMES BASED UPON FOFUylATION PEFtMEABILITIES CALCULATED IN PERMEABILFTY TESTS. 

N/A - NOT APPLICABLE 

N/D - NOT DEVELOPED 

N/R - NOT RECORDED 
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TABLE 2-11 RI REPORT 

WELL DEVELOPMENT AND PURGING STATISTICS REVISION: 0 

June 11, 1991 to August 29,1991 DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


WELL DEVELOPMENT PURGING WATER DOWN WATER WATER LOST TO WATER COMMENTS 

NUMBER DATE DATE WELL DURING RETURN DURING FORMATION RECOVERED 

DEVELOPMENT DEVELOPMENT DURING DEVELOPMENT DURING PURGING 

(GALLONS) (GALLONS) (GALLONS) (GALLONS) 

G118A 7/15/91 7/16/91 2540 0 2540 2092 NOT PURGED 

G118B 7/16/91 8/7/91 1790 675 890 2758 DEVELOPED WITH AIR 

G119A 7/24/91 8/20/91 2080 950 1130 2377.8 

G119B 7/24/91 8/12/91 870 525 245 562 

G119C 7/24/91 8/14/91 400 0 400 923 

G120A 6/27/91 8/2/91 2500 N/R 2500 5357.5 

G120B 6/27/91 8/2/91 3000 N/R 3000 6277 

G120C 6/28/91 8/9/91 1000 N/R 1000 2030 

G120D 6/28/91 8/9/91 1100 N/R 1100 0 NOT PURGED 

G1210W N/D N/A N/D N/D N/D N/A NOT DEVELOPED 

G121A 7/19/91 7/22/91 770 110 660 1530 

G121B 7/19/91 7/23/91 1170 550 620 1305 

G122 7/22/91 7/24/91 2030 1425 605 1476.6 

G125 7/30/91 7/31/91 1150 645 505 1003 

G126A 8/7/91 8/8/91 660 133 527 1107 

FII*:park*r\rl\paTlipurg.wr1 

NOT PURGED - SEE DISCUSSIONS IN SECTION 2.6.3. 

REDUCED PURQE VOL./PERMEABILITY TEST . C/KLCULATED REDUCED PUFKIE VOLUMES BASED UPON FORMATION PERMEABILITIES C/\LCULATEO IN PEFtMEABILITY TESTS. 

N/A . NOT APPLICABLE 

N/D - MOT DEVELOPED 

N/R . NOT RECOFIOED 
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TABLE 2-11 RI REPORT 

WELL DEVELOPMENT AND PURGING STATISTICS REVISION: 0 

June 11, 1991 to August 29, 1991 DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 

WELL DEVELOPMENT PURGING WATER DOWN WATER WATER LOST TO WATER COMMENTS 

NUMBER DATE DATE WELL DURING Rbl URN DURING FORMATION RECOVERED 

DEVELOPMENT DEVELOPMENT DURING DEVELOPMENT DURING PURGING 

(GALLONS) (GALLONS) (GALLONS) (GALLONS) 

G126B N/D N/A N/D N/D N/D N/A NOT DEVELOPED 

G127A 7/17/91 7/19/91 740 0 740 1595 

G127B 7/17/91 7/22/91 670 125 545 1177.5 

G127C 7/17/91 7/19/91 390 0 390 1065 

G131B 7/31/91 8/16/91 260 0 260 595 DEVELOPED WITH AIR 

G131C 8/6/91 N/A 0 123 0 N/A DEVELOPED WITH AIR 

G201OW 7/23/91 N/A 1680 1125 555 N/A NOT PURGED-OBSERVATION WELL 

G202OW 7/23/91 N/A 360 250 110 N/A NOT PURGED-OBSERVATION WELL 

FllttlparksAr l\parkpurg.wri 

NOT PURGED - SEE DISCUSSIONS IN SECTION 2.6.3. 

REDUCED PURGE VOL./PEFMEABILITY TEST - CALCULATED REDUCED PURGE VOLUMES BASED UPON FORMATION PERMEABILFTIES CALCULATED IN PERMEABILrTY TESTS. 

N/A - NOT APPLICABLE 

N/D - NOT DEVELOPED 

N/R - NOT RECOF<DED 

Page 4 of 4 

file://l/parkpurg.wri


TABLE 2-12 RI REPORT 

SUMMARY OF ROUND 1 REVISION: 0 

GROUNDWATER SAMPLING & ANALYSES DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

WELL ID 


B101A 

B101B 

B102A 

B102B 

B103A 

B103B 

B103C 

B104 

B105 

B106A 

B106B 

B107 


B108A 

B108B 

B109A 

B109B 

B109C 

B110A 

B110B 

B111R 

B112A 

B112B 

B113A 

B113B 

B114A 

B114B 

B115A 

B115B 

B116 


B117A 

B117B 

B118A 

B118B 

B119A 

B119B 

B119C 

B120A 

B120B 

B120C 

B120D 

B121A 

B121B 

B122 

B125 


Fila:pa;ker\ri\tbl2-12.wr1 

DATE SAMPLED 

DRY WELL 
9-3-91 
9-4-91 
9-4-91 
9-4-91 
9-10-91 
9-6-91 

9-10-91 
9-9-91 
9-6-91 
9-9-91 
9-9-91 
9-6-91 
9-6-91 
9-6-91 
9-9-91 
9-9-91 
9-5-91 
9-5-91 
9-5-91 

DRY WELL 
9-5-91 
9-5-91 
9-5-91 
9-6-91 
9-6-91 
9-6-91 
9-6-91 

NOT INSTALLED 
9-6-91 
9-6-91 
9-6-91 
9-6-91 
9-5-91 
9-5-91 
9-5-91 
9-5-91 
9-9-91 
9-9-91 
9-10-91 
9-9-91 
9-9-91 
9-9-91 
9-9-91 

SAMPLE ID COMMENTS 

G101B-I 

G102A-I 

G102B-I 

G103A-I 

G103B-I 

G103C-I 

G104-I 

G105-I 

G106A-I 

G106B-I 

G107-I 


G108A-I 

G108B-I 

G109A-I 

G109B-I 

G109C-I 

G110A-I 

G110B-I 

G111R-I 


G112B-I 
G113A-I 
G113B-I 
G114A-I 
G114B-I 
G115A-I 
G115B-I 

G117A-I 

G117B-I 

G118A-I 

G118B-I 

G119A-I 

G119B-I 

G119C-I 

G120A-I 

G120B-I 

G120C-I 

G120D-I 

G121A-I 

G121B-I 

G122-1 

G125-I 


ANALYSES 

PERFORMED 


FULL TAL/TCL 
FULL TALH-CL 
FULL TAL/TCL 
FULL TAL/TCL 
FULL TAL/TCL 
FULL TAL/TCL 
FULL TALH-CL 
FULL TAL/TCL 
FULL TALH-CL 
FULL TAL/TCL 
FULL TAL/TCL 
FULL TALTTCL 
FULL TALH^CL 
FULL TAL/TCL 
FULLTALN-CL 
FULL TAL/TCL 
FULL TALH-CL 
FULL TALH-CL 
FULL TAUTCL 

FULL TAL/TCL 
FULL TAUTCL 
FULLTALH-CL 
FULL TAL/TCL 
FULL TALH-CL 
FULL TAL/TCL 
FULL TAL/TCL 

FULL TAL/TCL 
FULLTALH-CL 
FULL TAL/TCL 
FULL TALH-CL 

TCL-VOC 
TCL-VOC 
TCL-VOC 
TCL-VOC 
TCL-VOC 
TCL-VOC 
TCL-VOC 
TCL-VOC 
TCL-VOC 
TCL-VOC 
TCL-VOC 

DATA QUALITY 

OBJECTIVE 


LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 


LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 


LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 
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TABLE 2-12 RI REPORT 

SUMMARY OF ROUND 1 REVISION: 0 

GROUNDWATER SAMPLING & ANALYSES DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

WELL ID DATE SAMPLED SAMPLE ID COMMENTS ANALYSES DATA QUALITY 
PERFORMED OBJECTIVE 

B126A 9-9-91 G126A-I TCL-VOC LEVEL 4 
B126B 9-9-91 G126B-I TCL-VOC LEVEL 4 
B127A 9-5-91 G127A-I TCL-VOC LEVEL 4 
B127B 9-6-91 G127B-I TCL-VOC LEVEL 4 
B127C 9-6-91 G127C-I TCL-VOC LEVEL 4 
B131A NOT INSTALLED 
B131B 9-6-91 G131B-I TCL-VOC LEVEL 4 
B131C 9-6-91 G131C-I TCL-VOC LEVEL 4 
HB1S 9-9-91 GHB1S-I TCL-VOC LEVEL 4 
HBID 9-9-91 GHBID-I TCL-VOC LEVEL 4 
HB2 9-9-91 GHB2-I TCL-VOC LEVEL 4 
HB3 9-9-91 GHB3-I TCL-VOC LEVEL 4 

HB4S 9-9-91 GHB4S-I TCL-VOC LEVEL 4 
HB4D 9-9-91 GHB4D-I TCL-VOC LEVEL 4 
HB5 9-5-91 GHB5-I TCL-VOC LEVEL 4 
HB6 9-9-91 GHB6-I TCL-VOC LEVEL 4 

MW4A 9-10-91 GMW4A-I FULL TALTTCL LEVEL 4 
MW6A 9-10-91 GMW6A-I FULL TALH-CL LEVEL 4 
MW8A 9-10-91 GMW8A-I FULL TALH-CL LEVEL 4 
MW10A 9-10-91 GMW10A-I FULL TAL/TCL LEVEL 4 
MW13 9-6-91 GMW13-I FULL TAL/TCL LEVEL 4 
ERTl 9-6-91 GERT1-I FULLTALH-CL LEVEL 4 

9-3-91 T90391 TRIP BLANK TCL-VOC LEVEL 4 
9-4-91 T90491 TRIP BLANK TCL-VOC LEVEL 4 
9-5-91 T90591 TRIP BLANK TCL-VOC LEVEL 4 
9-6-91 T90691 TRIP BLANK TCL-VOC LEVEL 4 
9-9-91 T90991 TRIP BLANK TCL-VOC LEVEL 4 
9-10-91 T91091 TRIP BLANK TCL-VOC LEVEL 4 
9-5-91 GHB6-B RINSATE BLANK TCL-VOC LEVEL 4 
9-5-91 GHB6-R DUPLICATE TCL-VOC LEVEL 4 
9-6-91 G117A-B RINSATE BLANK FULL TALH-CL LEVEL 4 
9-6-91 G117A-R DUPLICATE FULL TAL/TCL LEVEL 4 
9-9-91 G120C-B RINSATE BLANK TCL-VOC LEVEL 4 
9-9-91 G120C-R DUPLICATE TCL-VOC LEVEL 4 
9-10-91 G104-B RINSATE BLANK FULL TAL/TCL LEVEL 4 
9-10-91 G104-R DUPLICATE FULL TAUTCL LEVEL 4 

File:park»r\ri\tbl2-12.wrl 
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TABLE 2-13 RI REPORT 

SUMMARY OF ROUND 2 REVISION: 0 

GROUNDWATER SAMPLING & ANALYSES DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

WELL ID 

B101A 
B101B 

B102A 
B102B 
B103A 
B103B 

B103C 
B104 
B105 

B106A 

B106B 

B107 

B108A 
B108B 

B109A 
B109B 

B109C 

B110A 

B110B 
B i l l 

File: parkar\rl\tbl2-13. wr1 

DATE SAMPLED 

DRY WELL 
11-12-91 

11-12-91 
11-12-91 
11-13-91 
11-13-91 

11-18-91 
11-12-91 
11-12-91 

11-12-91 
11-12-91 
11-12-91 

11-12-91 

11-12-91 

11-12-91 
11-12-91 

11-14-91 
11-14-91 

11-14-91 

11-14-91 

11-14-91 

11-15-91 

11-14-91 
11-15-91 

SAMPLE ID 

G101B-I-2 

G102A-I-2 
G102B-I-2 
G103A-I-2 
G103B-I-2 

G103C-I-2 
G104-I-2 
G105-I-2 

G105-B-2 
G105-R-2 
G106A-I-2 

G106B-I-2 

G1071-2 


G108A-I-2 

G108B-I-2 


G109A-I-2 

G109B-I-2 


G109B-B-2 


G109B-R-2 


G109C-I-2 


G110A-I-2 


G110B-I-2 

G111-I-2 


COMMENTS ANALYSES 

PERFORMED 


TCL-VOC 

TCL-ABN 

TCL-VOC 

TCL-VOC 

TCL-VOC 

TCL-VOC 


TAL-METALS 

TCL-VOC 

TCL-VOC 

TCL-VOC 

TCL-ABN 


TAL-METALS 

TCL-VOC 

TCL-VOC 

TCL-VOC 

TCL-ABN 

TCL-VOC 

TCL-ABN 


TAL-METALS 

TCL-VOC 

TCL-ABN 


TAL-METALS 

TCL-VOC 

TCL-VOC 

TCL-ABN 


TAL-METALS 

TCL-VOC 

TCL-VOC 

TCL-ABN 


TAL-METALS 

TCL-VOC 

TCL-ABN 


TAL-METALS 

TCL-VOC 

TCL-ABN 


TCL-METALS 

TCL-VOC 

TCL-ABN 


TAL-METALS 

TCL-VOC 

TCL-ABN 

TCL-VOC 

TCL-VOC 


DATA QUALITY 

OBJECTIVE 


LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 


LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 
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TABLE 2-13 RI REPORT 

SUMMARY OF ROUND 2 REVISION: 0 

GROUNDWATER SAMPLING & ANALYSES DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

WELL ID 

B112A 

B112B 

B113A 

B113B 
B114A 
B114B 
B115A 

B115B 


B117A 


B117B 

B118A 


B118B 

B119A 


B119B 


B119C 

B120A 


B120B 


B120C 

B120D 

B121A 


B121B 

B122 


B125 


B126A 

B126B 

B127A 

B127B 

B127C 

B131B 


B131C 


HB1S 

HBID 


HB2 


HB3 

HB4S 


HB4D 


File:park»r\rl\tbl2-13.wr1 

DATE SAMPLED 

DRY WELL 

11-18-91 

11-14-91 

11-14-91 

11-14-91 
11-14-91 
11-13-91 

11-13-91 

11-13-91 

11-13-91 
NOT SAMPLED 

11-18-91 
NOT SAMPLED 

11-18-91 
11-18-91 

11-15-91 
11-15-91 

11-15-91 

11-18-91 

11-15-91 
11-15-91 

11-19-91 
11-19-91 

11-13-91 

11-13-91 

11-13-91 

11-15-91 
11-15-91 

11-19-91 

11-18-91 

11-18-91 

11-18-91 

11-19-91 
11-18-91 

NOT SAMPLED 
NOT SAMPLED 

11-13-91 
NOT SAMPLED 

NOT SAMPLED 

11-13-91 

SAMPLE ID COMMENTS 

G112B-I-2 

G113A-I-2 

G113B-I-2 

G114A-I-2 
G114B-I-2 
G115A-I-2 

G115B-I-2 
G117A-I-2 

G117B-I-2 

G118B-I-2 

G119B-I-2 


G119C-I-2 

G120A-I-2 


G120B-I-2 


G120C-I-2 


G120D-I-2 


G121A-I-2 

G121B-I-2 

G122-I-2 


G122-B-2 

G125-I-2 


G125-B-2 


G125-R-2 


G126A-I-2 

G126B-I-2 


G127A-I-2 


G127B-I-2 


G127B-B-2 


G127C-I-2 


G131B-I-2 

G131C-I-2 


GHB2-I -2 

GHB4D-I-2 

ANALYSES 


PERFORMED 


TCL-VOC 

TCL-ABN 


TCL-VOC 


TCL-VOC 


TCL-VOC 

TCL-VOC 

TCL-VOC 

TCL-ABN 


TAL-METALS 

TCL-VOC 


TCL-VOC 


TCL-VOC 


TAL-METALS 

TCL-VOC 
TCL-VOC 

TCL-VOC 

TCL-VOC 
TCL-VOC 

TCL-VOC 

TCL-VOC 
TCL-VOC 

TCL-VOC 
TCL-VOC 
TCL-VOC 
TCL-ABN 

TCL-VOC 

TCL-VOC 

TCL-VOC 
TCL-VOC 

TCL-VOC 

TCL-VOC 

TCL-VOC 

TCL-VOC 

TCL-VOC 
TCL-VOC 

TCL-VOC 

TCL-VOC 

DATA QUALITY 


OBJECTIVE 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 

LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 

LEVEL 4 


LEVEL 4 


LEVEL 4 

LEVEL 4 


LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 


LEVEL 4 

LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 
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TABLE 2-13 RI REPORT 

SUMMARY OF ROUND 2 REVISION: 0 

GROUNDWATER SAMPLING & ANALYSES DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

WELL ID 


HB5 

HB6 


MW4A 

MW6A 


MW10A 


ERTl 


BERRY RESIDENCE 

CLARK RESIDENCE 


HAYWOOD RESIDENCE 

TRIP BUNK 

TRIP BLANK 

TRIP BLANK 


Flla:park*r\rl\tbl2-13.wr1 

DATE SAMPLED 

11-18-91 
11-18-91 
11-13-91 
11-12-91 

11-12-91 

11-15-91 

11-19-91 
11-19-91 
11-19-91 
11-13-91 
11-15-91 
11-19-91 

SAMPLE ID 


GHB5-I-2 

GHB6-I-2 


GMW4A-I-2 

GMW6A-I-2 


GMW10A-I-2 


GERT1-I-2 


GBRRY-l-2 

GCLRK-l-2 

GHYWD-l-2 

T i  l 1391-1 

T111591-1 

T i  l 1991-1 


COMMENTS ANALYSES 

PERFORMED 


TCL-VOC 

TCL-VOC 

TCL-VOC 

TCL-VOC 

TCL-ABN 


TAL-METALS 

TCL-VOC 

CYANIDE 

TCL-VOC 

TCL-ABN 


TAL-METALS 

TCL-VOC 

TCL-VOC 

TCL-VOC 

TCL-VOC 

TCL-VOC 

TCL-VOC 


DATA QUALITY 

OBJECTIVE 


LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 
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TABLE 2-14 Rl REPORT 

GROUNDWATER SAMPLING & ANALYSES REVISION: 0 

ROUND 3 DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

ANALYTICAL DATA QUALITY 


WELLID SAMPLE ID ANALYSES METHOD OBJECTIVE 


B101B G101B-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


FILE:GWRD3.WR1 


B102A G102A-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B102B G102B-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B103A G103A-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B103B G103B-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 

TAL-TOTAL METALS CLP PROTOCOLS LEVEL 4 


TAL-DISSOLVED METALS CLP PROTOCOLS LEVEL 4 


B103C G103C-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B104 G104-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


BIOS G105-1-3 TCL-VOC CLP PROTOCOLS LEVEL 4 

TAL-TOTAL METALS CLP PROTOCOLS LEVEL 4 


TAL-DISSOLVED METALS CLP PROTOCOLS LEVEL 4 


B105I G105I-I-1 TCL-VOC CLP PROTOCOLS LEVEL 4 

TCL-BNA CLP PROTOCOLS LEVEL 4 


TAL-TOTAL METALS CLP PROTOCOLS LEVEL 4 

TAU-DISSOLVED METALS CLP PROTOCOLS LEVEL 4 


B106A G106A-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B106B G106B-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 

TAL-TOTAL METALS CLP PROTOCOLS LEVEL 4 


TAL-DISSOLVED METALS CLP PROTOCOLS LEVEL 4 


B107 G107-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 

TAL-TOTAL METALS CLP PROTOCOLS LEVEL 4 


TAL-DISSOLVED METALS CLP PROTOCOLS LEVEL 4 


BIOS A G108A-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 

B108I G108I-I-1 TCL-VOC CLP PROTOCOLS LEVEL 4 


TCL-BNA CLP PROTOCOLS LEVEL 4 

TAL-TOTAL METALS CLP PROTOCOLS LEVEL 4 


TAL-DISSOLVED METALS CLP PROTOCOLS LEVEL 4 


B108B G108B-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B109A G109A-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B109B G109B-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B109C G109C-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 

TAL-TOTAL METALS CLP PROTOCOLS LEVEL 4 


TAL-DISSOLVED METALS CLP PROTOCOLS LEVEL 4 


B110A G110A-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B110B G110B-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B111R G111R-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B112B G112B-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B113A G113A-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B113B Q113B-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B114A G114A-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B114B G114B-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B115A G115A-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


JAL-TOTAL METALS CLP PROTOCOLS LEVEL 4 

TAL-DISSOLVED METALS CLP PROTOCOLS LEVEL 4 


B115B G115B-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B117A G117A-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B117B G117B-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B118A G118A-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


TAL-TOTAL METALS CLP PROTOCOLS LEVEL 4 

TAL-DISSOLVED METALS CLP PROTOCOLS LEVEL 4 


B118B G118B-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


TAL-TOTAL METALS CLP PROTOCOLS LEVEL 4 


TAL-DISSOLVED METALS CLP PROTOCOLS LEVEL 4 


B119A G119A-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B119B G1198-1-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B119C G119C-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B120A G120A-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B120B G120B-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B120C G120C-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


Page 1 of 3 
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TABLE 2-14 RI REPORT 


GROUNDWATER SAMPLING & ANALYSES REVISION-0 


ROUND 3 DATE. 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

ANALYTICAL DATA QUALITY 


WELL ID SAMPLE ID ANALYSES METHOD OBJECTIVE 

B120D G120D-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


FILE:GWRD3.WR1 


B121A G121A-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B121B G121B-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B122 G122-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B12S G125-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B126A G126A-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B126B G126B-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 

B127A G127A-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B127B Q127B-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 

B127C G127C-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B131B G131B-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B131C G131C-I-3 TCL-VOC CLP PROTOCOLS LEVEL 4 


B132 G132-1 TCL-VOC CLP PROTOCOLS LEVEL 4 


TCL-BNA CLP PROTOCOLS LEVEL 4 


TAL-TOTAL METALS CLP PROTOCOLS LEVEL 4 

TAL-DISSOLVED METALS CLP PROTOCOLS LEVEL 4 


B133 G133-1 TCL-VOC CLP PROTOCOLS LEVEL 4 


TCL-BNA CLP PROTOCOLS LEVEL 4 

TAL-TOTAL METALS CLP PROTOCOLS LEVEL 4 


TAL-DISSOLVED METALS CLP PROTOCOLS LEVEL 4 

B134A G134A-I TCL-VOC CLP PROTOCOLS LEVEL 4 


TCL-BNA CLP PROTOCOLS LEVEL 4 


TAL-TOTAL METALS CLP PROTOCOLS LEVEL 4 

TAL-DISSOLVED METALS CLP PROTOCOLS LEVEL 4 


B134B G134B-I TCL-VOC CLP PROTOCOLS LEVEL 4 

TCL-BNA CLP PROTOCOLS LEVEL 4 


TAL-TOTAL METALS CLP PROTOCOLS LEVEL 4 

TAL-DISSOLVED METALS CLP PROTOCOLS LEVEL 4 


B135A G135A-I TCL-VOC CLP PROTOCOLS LEVEL 4 


TCL-BNA CLP PROTOCOLS LEVEL 4 

TAL-TOTAL METALS CLP PROTOCOLS LEVEL 4 


TAL-DISSOLVED METALS CLP PROTOCOLS LEVEL 4 

B135B G135B-I TCL-VOC CLP PROTOCOLS LEVEL 4 


TCL-BNA CLP PROTOCOLS LEVEL 4 


TAL-TOTAL METALS CLP PROTOCOLS LEVEL 4 


TAL-DISSOLVED METALS CLP PROTOCOLS LEVEL 4 

B136A G136A-I TCL-VOC CLP PROTOCOLS LEVEL 4 


TCL-BNA CLP PROTOCOLS LEVEL 4 


TAL-TOTAL METALS CLP PROTOCOLS LEVEL 4 


TAL-DISSOLVED METALS CLP PROTOCOLS LEVEL 4 


B136B Q136B-I TCL-VOC CLP PROTOCOLS LEVEL 4 

TCL-BNA CLP PROTOCOLS LEVEL 4 


TAL-TOTAL METALS CLP PROTOCOLS LEVEL 4 


TAL-DISSOLVED METALS CLP PROTOCOLS LEVEL 4 


B136C G136C-I TCL-VOC CLP PROTOCOLS LEVEL 4 


TCL-BNA CLP PROTOCOLS LEVEL 4 


TAL-TOTAL METALS CLP PROTOCOLS LEVEL 4 


TAL-DISSOLVED METALS CLP PROTOCOLS LEVEL 4 

B137A G137A-I TCL-VOC CLP PROTOCOLS LEVEL 4 


TCL-BNA CLP PROTOCOLS LEVEL 4 


TAL-TOTAL METALS CLP PROTOCOLS LEVEL 4 


TAL-DISSOLVED METALS CLP PROTOCOLS LEVEL 4 


B137B G137B-I TCL-VOC CLP PROTOCOLS LEVEL 4 


TCL-BNA CLP PROTOCOLS LEVEL 4 


TAL-TOTAL METALS CLP PROTOCOLS LEVEL 4 


TAL-DISSOLVED METALS CLP PROTOCOLS LEVEL 4 


B138A G138A-1 TCL-VOC CLP PROTOCOLS LEVEL 4 

TCL-BNA CLP PROTOCOLS LEVEL 4 


TAL-TOTAL METALS CLP PROTOCOLS LEVEL 4 


TAL-DISSOLVED METALS CLP PROTOCOLS LEVEL 4 
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TABLE 2-14 RI REPORT 

GROUNDWATER SAMPLING & ANALYSES REVISION: 0 

ROUND 3 DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

WELLID 


B138B 


B138A

B139B

B139C

B140A

HB1S 
HBID 

HB2 

HB3 . 
HB4S 


HB4D 

HB5 


HB6 


MW4A 


MWeA 


MW8A 


MW10A 


MW13 


ERTl 


FILE:GWRD3.WR1 

SAMPLE ID 


G138B-I 


1 G139A-I 

1 G139B-I 

1 G139C-I 

1 G140A-I 

GHB1S-I-3 


GHBID-l-3 

GHB2-I-3 


GHB3-I-3 

GHB4S-I-3 


GHB4D-I-3 


GHB5-I-3 


GHB6-I-3 

GMW4A-I-3 


GMWeA-l-3 


GMW8A-I-3 


GMW10A-I-3 


GMW13-1-3 


GERT1-I-3 


ANALYSES 

TCL-VOC 

TCL-BNA 

TAL-TOTAL METALS 

TAL-DISSOLVED METALS 
TCL-VOC 

TCL-BNA 

TAL-TOTAL METALS 

TAL-DISSOLVED METALS 

TCL-VOC 
TCL-BNA 

TAL-TOTAL METALS 

TAL-DISSOLVED METALS 

TCL-VOC 

TCL-BNA 

TAL-TOTAL METALS 
TAL-DISSOLVED METALS 

TCL-VOC 
TAL-TOTAL METALS 

TAL-DISSOLVED METALS 
TCL-VOC 
TCL-VOC 

TCL-VOC 
TCL-VOC 

TCL-VOC 

TCL-VOC 

TCL-VOC 

TCL-VOC 

TCL-VOC 
TAL-TOTAL METALS 

TAL-DISSOLVED METALS 

TCL-VOC 
TAL-TOTAL METALS 

TAL-DISSOLVED METALS 

TCL-VOC 
TAL-TOTAL METALS 

TAL-DISSOLVED METALS 

TCL-VOC 

TAL-TOTAL METALS 

TAL-DISSOLVED METALS 

TCL-VOC 

TAL-TOTAL METALS 

TAL-DISSOLVED METALS 

TCL-VOC 

TAL-TOTAL METALS 

TAL-DISSOLVED METALS 

ANALYTICAL 

METHOD 

CLP PROTOCOLS 

CLP PROTOCOLS 

CLP PROTOCOLS 

CLP PROTOCOLS 
CLP PROTOCOLS 

CLP PROTOCOLS 

CLP PROTOCOLS 

CLP PROTOCOLS 

CLP PROTOCOLS 

CLP PROTOCOLS 
CLP PROTOCOLS 

CLP PROTOCOLS 

CLP PROTOCOLS 

CLP PROTOCOLS 

CLP PROTOCOLS 
CLP PROTOCOLS 

CLP PROTOCOLS 

CLP PROTOCOLS 
CLP PROTOCOLS 

CLP PROTOCOLS 
CLP PROTOCOLS 
CLP PROTOCOLS 

CLP PROTOCOLS 
CLP PROTOCOLS 

CLP PROTOCOLS 

CLP PROTOCOLS 

CLP PROTOCOLS 

CLP PROTOCOLS 

CLP PROTOCOLS 

CLP PROTOCOLS 
CLP PROTOCOLS 
CLP PROTOCOLS 

CLP PROTOCOLS 
CLP PROTOCOLS 

CLP PROTOCOLS 

CLP PROTOCOLS 

CLP PROTOCOLS 

CLP PROTOCOLS 

CLP PROTOCOLS 

CLP PROTOCOLS 

CLP PROTOCOLS 

CLP PROTOCOLS 

CLP PROTOCOLS 

CLP PROTOCOLS 

CLP PROTOCOLS 

DATA QUALITY 


OBJECTIVE 

LEVEL 4 


LEVEL 4 

LEVEL 4 


LEVEL 4 

LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 

LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 

LEVEL 4 


LEVEL 4 


LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 

LEVEL 4 


LEVEL 4 


LEVEL 4 

LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 

LEVEL 4 


LEVEL 4 


LEVEL 4 

LEVEL 4 

LEVEL 4 


LEVEL 4 

LEVEL 4 

LEVEL 4 


LEVEL 4 

LEVEL 4 


LEVEL 4 

LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 


LEVEL 4 
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TABLE 2-15 RI REPORT 

LIST OF HYDRAULIC CONDUCTIVITY TEST METHODS REVISION:0 

FOR MONITORING WELLS AT THE PARKER LANDFILL Date: 11-12-92 

1991-1992 

Parker Landfill Project 
Lyndonville, Vermont 

HYDRAULIC CONDUCTIVITY TEST METHOD 

WELL I.D. CONSTANT FLOW FALLING HEAD RISING HEAD PACKER TEST COMMENT 


101B X 


102A X X 


102B X 


103A X 


103B X 


103C X WATER INJECTION 


104 X 


MW-10 X 


105 X 


1051 X 


106A X 


106B X X X 


ERT-1 X TEST FAILED (1) 


MW-13 X 


107 X X X X 


108A X 


108B X 


1081 X 

109A X 


109B X X 


109C X X 


110A X 


110B X 


111R X 


112B X X 


113A X X 


113B X 


MW-8A X 


114A X X 


114B X 


115A X 


(1) UNABLE TO GET SLUG OR PUMP INTO SCREEN, WATER INJECTION DEEMED INAPPROPRIATE 

(2) UNABLE TO INSERT SLUG OR PUMP INTO SCREENED INTERVAL, WATER INJECTION NOT APPLICABLE 

(3) BEDROCK WELL: DRAWDOWN RECORDED DURING DEVELOPEMENT; ASSUMED STVTY = .001 

(4) UNABLE TO GET PUMP INTO SCREEN, SLUG BECAME LODGED IN SCREEN WHEN ATTEMPTING 

RISING HEAD AND FALLING HEAD TESTS. OPTED TO CANCEL TESTING RATHER THAN 

RISKING SCREEN DAMAGE. 

File:park9r\ri\tbl2-15.wr1 
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TABLE 2-15 RI REPORT 

LIST OF HYDRAULIC CONDUCTIVITY TEST METHODS REVISION:0 

FOR MONITORING WELLS AT THE PARKER LANDFILL Date: 11-12-92 

1991-1992 
Parker Landfill Project 

Lyndonville, Vermont 

HYDRAULIC CONDUCTIVITY TEST METHOD 

WELL I.D. CONSTANT FLOW FALLING HEAD RISING HEAD PACKER TEST COMMENT 

115B X X X 

117A X 

117B X 

118A TEST FAILED (2) 

118B X X 

119A X 

119B X 

119C X 

120A X 

120B X 

120C X X 

120D X 

120E X 

121A X 

121B X 

122 X 

125 X X 

MW-4A X 

MW-6A X 

126A X 

126B X X BEDROCK (3) 

127A X 

127B X 

127C X X 

127D X 

131B X 

131C X 

132 X X 

133 X X X 

134A X 

134B X 

(1) UNABLE TO GET SLUG OR PUMP INTO SCREEN. WATER INJECTION DEEMED INAPPROPRIATE 

(2) UNABLE TO INSERT SLUG OR PUMP INTO SCREENED INTERVAL, WATER INJECTION NOT APPLICABLE 

(3) BEDROCK WELL: DRAWDOWN RECORDED DURING DEVELOPEMENT: ASSUMED STVTY = .001 

(4) UNABLE TO GET PUMP INTO SCREEN, SLUG BECAME LODGED IN SCREEN WHEN ATTEMPTING 

RISING HEAD AND FALLING HEAD TESTS. OPTED TO CANCEL TESTING RATHER THAN 

RISKING SCREEN DAMAGE. 

File:parker\ri\tbl2-15.wri 
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TABLE 2-15 RI REPORT 

LIST OF HYDRAULIC CONDUCTIVITY TEST METHODS REVISION:0 

FOR MONITORING WELLS AT THE PARKER LANDFILL Date: 11-12-92 

1991-1992 

Parker Landfill Project 

Lyndonville, Vermont 


HYDRAULIC CONDUCTIVITY TEST METHOD 


WELL I.D. CONSTANT FLOW FALLING HEAD RISING HEAD PACKER TEST COMMENT 


135A X 


135B X X 


136A X 


136B X 


136C X X 


137A (4) (4) (4) (4) 

137B X 


138A (4) (4) (4) (4) 

138B X 


139A X 


139B X 


139C X X 


140 X X 


201 X 


202 X X 


HBID X 


HB2 X 


HB3 X 


HB4S X 


HB4D X 


HB5 X 

HB6 X 


(1) UNABLE TO GET SLUG OR PUMP INTO SCREEN, WATER INJECTION DEEMED INAPPROPRIATE 

(2) UNABLE TO INSERT SLUG OR PUMP INTO SCREENED INTERVAL, WATER INJECTION NOT APPLICABLE 

(3) BEDROCK WELL: DRAWDOWN RECORDED DURING DEVELOPEMENT; ASSUMED STVTY = .001 

(4) UNABLE TO GET PUMP INTO SCREEN, SLUG BECAME LODGED IN SCREEN WHEN ATTEMPTING 

RISING HEAD AND FALLING HEAD TESTS. OPTED TO CANCEL TESTING RATHER THAN 

RISKING SCREEN DAMAGE. 
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TABLE 2-16 RI REPORT 

AIR QUALITY MONITORING REVISION: 0 

AIR VOLUMES 

Parker Landfill Project 

Lyndonville, Vermont 


SAMPLE SURVEY 

LOCATION DATE 

501 4-24-91 

4-25-91 

10-29-91 

9-6-91 

502 4-24-91 

4-25-91 

10-29-91 

9-6-91 

503 4-24-91 

4-25-91 
10-29-91 

9-6-91 

504 4-24-91 

4-25-91 
10-29-91 

9-6-91 

505 4-24-91 

4-25-91 

10-29-91 

9-6-91 

506 4-24-91 

4-25-91 

10-29-91 

9-6-91 

507 4-24-91 

4-25-91 

10-29-91 

9-6-91 

508 4-24-91 

4-25-91 

10-29-91 

9-6-91 

FllaipaikaArlMblaqm.wr'l 

ANALYTE 


VOC 


ASBESTOS 


VOC 


ASBESTOS 


VOC 


ASBESTOS 

VOC 


ASBESTOS 


VOC 


ASBESTOS 


VOC 


ASBESTOS 


VOC 


ASBESTOS 


VOC 


ASBESTOS 


VOC 


ASBESTOS 


VOC 


ASBESTOS 


VOC 


ASBESTOS 


VOC 


ASBESTOS 


VOC 


ASBESTOS 


VOC 


ASBESTOS 


VOC 


ASBESTOS 


VOC 


ASBESTOS 


DATE: 11-12-92 

AIR 

VOLUME (L) 

8.02 

1500 

7.31 

1536 
6.41 

1425 

7.75 

1776 

5.51 

1535 

8.53 

1596 
4.94 

1500 

8.35 

1659 

8.40 

1491 

7.79 

1327 

7.94 

1640 

8.35 

1575 
7.82 

1551 

7.51 

1533 

4.69 

1223 

8.29 

1265 
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TABLE 2-16 RI REPORT 

AIR QUALITY MONITORING REVISION: 0 

AIR VOLUMES 


Parker Landfill Project 


Lyndonville, Vermont 


SAMPLE SURVEY 

LOCATION DATE 

509 4-24-91 

4-25-91 

10-29-91 
9-6-91 

510 4-24-91 

4-25-91 
10-29-91 

9-6-91 
511 4-24-91 

4-25-91 

10-29-91 

9-6-91 

512 4-24-91 

4-25-91 

10-29-91 

9-6-91 

508R 4-25-91 

9-6-91 

509R 4-24-91 

10-29-91 

504MS 4-24-91 

504MSD 4-24-91 

509MS 10-29-91 

509MSD 10-29-91 
Fil6:parker\ri\tblaqm.wrl 

ANALY1h 


VOC 


ASBESTOS 


VOC 

ASBESTOS 


VOC 


ASBESTOS 


VOC 


ASBESTOS 


VOC 

ASBESTOS 


VOC 

ASBESTOS 


VOC 


ASBESTOS 


VOC 


ASBESTOS 


ASBESTOS 


ASBESTOS 


VOC 


VOC 


VOC 


VOC 


VOC 


VOC 


DATE: 11-12-92 

AIR 

VOLUME (L) 

7.89 

1479 

8.24 

1562 

8.36 

1512 

8.32 

1646 

8.45 
1544 

8.08 
1624 

8.46 

1751 

8.48 

1542 

1566 

1622 

6.40 

8.68 

7.37 

7.11 

8.10 

7.97 
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TABLE 2-17 RI REPORT 

SUMMARY OF SEDIMENT/SURFACE WATER SAMPLING REVISION: 0 

SAMPLE 


ID 


D401I 


W401I 


W402I 


D402I-B 


D403I-A 


W403I 


D403R-B 


D404I-A 


W404I 


D404I-B 


D405I-A 


W405I 


O40SI-B 


D406I 


W4oei 

SAMPLE 


MEDIA 


SEDIMENT 


WATER 


SEDIMENT 


WATER 


DEEP SED. 


SEDIMENT 


WATER 


DEEP SED. 


SEDIMENT 


WATER 


DEEP SED. 


SEDIMENT 


WATER 


DEEP SED. 


SEDIMENT 


WATER 


#OF 

SAMPLES 

ROUND 1 

Parker Landfill Project 

Lyndonville, Vermont 


ANALYSES 


PERFORMED 


FULL TCL/TAL 


PHYSICAL 


FULL TCL/TAL, WQ 


FULL TCL/TAL 


PHYSICAL 


FULL TCUTAL, WQ 


FULL TCUTAL 


PHYSICAL 


FULL TCL/TAL 


PHYSICAL 


FULL TCLH-AL, WQ 


FULL TCUTAL 


PHYSICAL 


FULL TCUTAL 


PHYSICAL 


FULL TCLKAL, WO 


FULL TCLTTAL 


PHYSICAL 


FULL TCUTAL 


PHYSICAL 


FULL TCUTAL. WQ 


FULL TCL/TAL 


PHYSICAL 


FULLTCUTAL 


PHYSICAL 


FULL TCUTAL, WQ 


ANALYTICAL 


METHOD 


CLP 


FSPSEC. 11.2.3.2 


CLP, QAPP TABLE 8-5 


CLP 


FSPSEC. 11.2.3.2 


CLP, QAPP TABLE 8-5 


CLP 


FSPSEC. 11.2.3.2 


CLP 


FSPSEC. 11.2.3.2 


CLP, QAPP TABLE 8-5 


CLP 


FSPSEC. 11.2.3.2 


CLP 


FSPSEC. 11.2.3.2 


CLP, QAPP TABLE 8-5 


CLP 


FSPSEC. 11.2.3.2 


CLP 


FSPSEC. 11.2.3.2 


CLP, QAPP TABLE 8-5 


CLP 


FSPSEC. 11.2.3.2 


CLP 


FSPSEC. 11.2.3.2 


CLP, QAPP TABLE 8-5 


DQO 


LEVEL 


LEVEL 4 


LEVEL 2 


LEVEL 4,3 


LEVEL4 


LEVEL 2 


LEVEL 4,3 


LEVEL4 


LEVEL 2 


LEVEL 4 


LEVEL 2 


LEVEL 4,3 


LEVEL 4 


LEVEL 2 


LEVEL 4 


LEVEL 2 


LEVEL 4.3 


LEVEL 4 


LEVEL 2 


LEVEL 4 


LEVEL 2 


LEVEL 4,3 


LEVEL 4 


LEVEL 2 


LEVEL 4 


LEVEL 2 


LEVEL 4,3 


DATE: 11-12-92 

DATE 

SAMPLED 

5-14-91 

5-14-91 

5-13-91 

5-13-91 

5-13-91 

5-13-91 

SEDIMENT 

% SOLIDS 

67.6 

280 


75.7 

71.1 

76.1 

79.8 

FILE:park«r\il\tabsuM.wr1 
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TABLE 2-17 RI REPORT 

SUMMARY OF SEDIMENT/SURFACE WATER SAMPLING REVISION: 0 

SAMPLE 


ID 


D407I 


W407I 


D408I 


W408I 


D409I 


W409I 


D410i 


W410I 


W411I 


0402B 


W402B 


D402R 


D402R-B 


W402R 


D411B 


W411B 


MS,MSD 


SAMPLE 


MEDIA 


SEDIMENT 


WATER 


SEDIMENT 


WATER 


SEDIMENT 


WATER 


SEDIMENT 


WATER 


SEDIMENT 


WATER 


WATER 


WATER 


SEDIMENT 


DEEP SED. 


WATER 


WATER 


WATER 


SEDIMENT 


WATER 


#OF 

SAMPLES 

2 


2 


ROUND 1 

Parker Landfill Project 

Lyndonville, Vermont 


ANALYSES 


PERFORMED 


FULL TCUTAL 


PHYSICAL 


FULL TCUTAL, WQ 


FULL TCUTAL 


PHYSICAL 


FULL TCL, WQ 


FULL TCUTAL 


PHYSICAL 


FULL TCUTAL, WQ 


FULL TCUTAL 


PHYSICAL 


FULL TCL, WQ 


FULL TCUTAL 


PHYSICAL 


FULL TCL, WQ 


FULL TCUTAL 


FULL TCL. WQ 


FULL TCUTAL 

FULL TCUTAL 

FULL TCL, WQ 

FULL TCUTAL 

FULL TCL. WQ 

FULL TCL/TAL 

FULL TCL, WQ 

ANALYTICAL 


METHOD 


CLP 


FSPSEC. 11.2.3.2 


CLP. QAPP TABLE 8-5 


CLP 


FSPSEC. 11.2.3.2 


CLP, QAPP TABLE 8-5 


CLP 


FSPSEC. 11.2.3.2 


CLP, QAPP TABLE 8-5 


CLP 


FSPSEC. 11.2.3.2 


CLP, QAPP TABLE 8-5 


CLP 


FSPSEC. 11.2.3.2 


CLP. QAPP TABLE 8-5 


CLP 


CLP, QAPP TABLE 8-5 


CLP 


CLP 


CLP. QAPP TABLE 8-5 


CLP 


CLP, QAPP TABLE 8-5 


CLP 


CLP, QAPP TABLE 8-5 


DQO 


LEVEL 


LEVEL 4 


LEVEL 2 


LEVEL 4.3 


LEVEL 4 


LEVEL 2 


LEVEL 4,3 


LEVEL 4 


LEVEL 2 


LEVEL 4,3 


LEVEL 4 


LEVEL 2 


LEVEL 4,3 


LEVEL 4 


LEVEL 2 


LEVEL 4,3 


LEVEL4 


LEVEL 4,3 


LEVEL 4 


LEVEL 4 


LEVEL 4,3 


LEVEL4 


LEVEL 4,3 


LEVEL 4 


LEVEL 4,3 


DATE: 11-12-92 

DATE 

SAMPLED 

5-10-91 

5-10-91 

5-14-91 

5-14-91 

5-10-91 

5-14-91 

5-14-91 

5-10-91 

5-14-91 

SEDIMENT 

% SOLIDS 

79.6 

69.2 

74.9 

79.7 

56.6 

28.0 
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TABLE 2-18 RI REPORT 

SUMMARY OF SEDIMENT/SURFACE WATER SAMPLING REVISION: 0 

SAMPLE 


ID 


D402I-2 


W402I-2 


D405I-2 


W405I-2 


D406I-2 


W406I-2 


D407I-2 


W407I-2 


D408I-2 


W408I-2 

0402B-2 

W402B-2 

D402R-2 

W402R-2 

MS, MSD 

SAMPLE 


MEDIA 


SEDIMENT 


WATER 


SEDIMENT 


WATER 


SEDIMENT 


WATER 


SEDIMENT 


WATER 


SEDIMENT 


WATER 


WATER 


WATER 


SEDIMENT 


WATER 


SEDIMENT 


WATER 


# O F 

SAMPLES 

, 

2 


2 


ROUND 2 

Parker Landfill Project 

Lyndonville, Vermont 


ANALYSES 


PERFORMED 


TCL VOC/TAL 


PHYSICAL 


TCL VOC/TAL. WQ 


TCL VOCn-AL 


PHYSICAL 


TCL VOC/TAL, WQ 


TCL VOC/TAL 


PHYSICAL 


TCL VOCn-AL, WQ 


TCL VOC/TAL 


PHYSICAL 


TCL VOC/TAL, WQ 


TCL VOC/TAL 


PHYSICAL 


TCL VOCn-AL, WQ 


TCL VOCrTAL 


TCL VOC/TAL, WQ 


TCL VOC/TAL 


TCL VOC/TAL, WQ 


FULL TCLH-AL 


FULL TCL, WQ 


ANALYTICAL 


METHOD 


CLP 


FSPSEC. 11.2.3.2 


CLP, QAPP TABLE 8-5 


CLP 


FSPSEC. 11.2.3.2 


CLP. QAPP TABLE 8-5 


CLP 


FSP SEC. 11.2.3.2 


CLP, QAPP TABLE 8-5 


CLP 


FSPSEC. 11.2.3.2 


CLP, QAPP TABLE 8-5 


CLP 


FSPSEC. 11.2.3.2 


CLP, QAPP TABLE 8-5 


CLP 


CLP, QAPP TABLE 8-5 


CLP 


CLP, QAPP TABLE 8-5 


CLP 


CLP. QAPP TABLE 8-5 


DQO 


LEVEL 


LEVEL 4 


LEVEL 2 


LEVEL 4,3 


LEVEL 4 


LEVEL 2 


LEVEL 4,3 


LEVEL 4 


LEVEL 2 


LEVEL 4.3 


LEVEL 4 


LEVEL 2 


LEVEL 4,3 


LEVEL 4 


LEVEL 2 


LEVEL 4,3 


LEVEL4 


LEVEL 4,3 


LEVEL 4 


LEVEL 4,3 


LEVEL 4 


LEVEL 4,3 


DATE: 11-12-92 

DATE 

SAMPLED 

9-11-91 

9-11-91 

9-11-91 

9-11-91 

9-11-91 

9-11-91 

9-11-91 

9-11-91 

SEDIMENT 

% SOLIDS 

25.5 

58.6 

83.2 

75.3 

74.6 

22.0 

28.0 
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TABLE 2-19 


LONG TERM MONITORING 


SAMPLING LOCATIONS 


Parker Landfill Project 


Lyndonville, Vermont 


NUMBER OF 

SAMPLE SAMPLES PER ANALYTICAL 
ID QUARTER ANALYIES METHOD 

601 VOC 524.2 
602 VOC 524.2 
603 VOC 524.2 
604 VOC 524.2 
606 VOC 524.2 
607 VOC 524.2 
608 VOC 524.2 
609 VOC 524.2 
610 VOC 524.2 

Fll*:parkar\rl\tbl2-19.wr1 

DQO 


LEVEL 


Level 3 


Level 3 


Level 3 


Level 3 


Level 3 


Level 3 


Level 3 


Levels 

Levels 


RI REPORT 

REVISION: 0 

DATE: 11-12-92 

MONITORING 

LOCATION 


Riverside School 


Griffith 


Curran 


Jones (Brooks) 


Sheltra 


Boulanger 


Gadappe 


Nadeau (Ledoux) 

Mosher 




TABLE 3-1 RI REPORT 

SUMMARY OF PHYSICAL PARAMETERS IN SOIL REVISION: 0 

Parker Landfill Project DATE: 11-12-92 

Lyndonville, Vermont 

Sample/ Min. Dry Dry Max Dry Specific Total Specific General Sample Orgin 
Group No. Densily Density Density Gravity Porosity Yield Description 

(lb./ft.3) (lb./ft.3) (lb./ft.3) (gm/cm3) (unitless) (unitless) 
1 86.5 102.1 117.4 2.62 0.38 0.057 Silty sand, Sandy silt, Silt Downhole Proximal 

2A 87.3 107.9 111.8 2.69 0.36 0.029 Sandy Silt Surface Soil IWS 1 
3A 85.4 97.9 116 2.64 0.41 0.061 Silty sand, Sand with silt Surface Soil IWS 2 - Low (db) recompaction 
3B 85.4 97.9 116 2.64 0.38 0.035 Silty sand, Sand with silt Surface Soil IWS 2 - High (db) recompaction 
4 ND 89.0 ND 2.64 46 0.083 Fine sandy silt Fine grain sediment 
5 ND 91.9 ND 2.64 44 0.059 Silty sand Coarse grain sediment 
6 68.1 101.7 117.7 2.49 0.35 0.025 Poorly graded sand From IWS 3 Test Pits 

S137AA/1A ND 105.1 ND 2.72 0.38 0.082 Grayish brown Downhole Proximal  Low (db) recompaction 
S137AA/1B ND 111.3 ND 2.72 0.34 0.022 Silty fine sand Downhole Proximal  High (db) recompaction 
S137B-D ND 109.1 ND 2.69 0.35 0.028 Gray Silt Downhole Distal 

S138AA/2A ND 99.8 ND 2.69 0.41 0.012 Brown silty fine sand Downhole Proximal  Low (db) recompaction 
S138AA/2B ND 109.1 ND 2.72 0.36 0.069 Brown silty fine sand Downhole Proximal  High (db) recompaction 

Based on a review of the particle-size curves and considering the location of each sample, a total of six 

composite soil mixtures were prepared for additional testing. In general, the composite samples were grouped as follows: 


*	 Group No. 1 - Soil representative of conditions outside the boundaries of the landfill (Boring B-103, 

B-112, B-125 and B-131). Soil samples from borings from depths ranging from 48 to 205 feet. 


*	 Group No. 2 - Soil from the IWSI test pits near Boring B-130 (soil samples from the upper 12 feet 

of test pits). 


'	 Group No. 3 - Soil from the IWS2 test pits near Borings B-107, B-108, and B-129 (soil samples from 

upper 12 feet of test pit depth). 


* Group No. 4 - Fine-grained sediment samples. 

' Group No. 5 - Coarse-grained sediment samples. 

*	 Group No. 6 - Soil from the IWS3 test pits near Boring B-128 (soil samples from upper 12 feet 


of test pit depth). 


ND - Indicated parameters were not determined for the designated sample, 
(db) - Density 

Filo:parkei\ii\lbl31 .wt 1 



TABLE 3-2 RI REPORT 

SUMMARY OF TOTAL ORGANIC CARBON (TOC) REVISION: 0 

IN SOIL SAMPLES DATE: 11-12-92 

1991 & 1992 FIELD INVESTIGATIONS 

Parker Landfill Project 

Lyndonville, Vermont 
Sample ID Depth TOC Geologic Material 

Results for Downhole 
(FT) % W/W Dry Samples 

B101A 49-65 1.11 Distal 
B102A 44-56 0.71 Distal 
B103A 52-62 0.54 Distal 
B103C 117-128 0.71 Till/Regolith 
B108 12-27 <0.05 Proximal 

B112A 55-66 0.82 Proximal 
B112B 98-145 0.35 Distal 
B125A 10-30 0.18 Proximal 
B125B 48-70 0.29 Proximal 
B131A 125-152 0.16 Proximal 
B131B 160-205 0.1 Proximal 
B137A 119-134 0.3 Proximal 

B137B-D 50-90 0.1 Distal 
B138A 95-110 0.3 Proximal 
D402 0-0.5 15.9 
D405 0-0.5 2.9 
D406 0-0.5 0.21 
D407 0-0.5 0.66 
D408 0-0.5 2.2 
D411 0-0.5 6.1 

P901I-B 6 3.1 
P902I-B 11 3.2 
P903I-B 4.2 0.16 
P905I-B 5.6 1.67 
P906I-B 9 2.1 
P907I-B 7.2 0.14 
P908I-B 10.5 1.51 
P909I-B 11 0.67 

Mean TOC for Downhole Distal Material •> .4311 (FOC o .0043.) (1) 

Mean TOC for Downhole Proximal = .2047 (FOC = .0020) (2) 

(1) Downhole Geometric Mean TOC for Distal Sediments computed using 

B101A, B102A. B103A, B112B, B137B-D. 

(2) Downhole Geometric Mean for Proximal Sediments computed using samples from 

BIOS, B112A, B125A, B125B, B131A, B131B, B137A, B138B. 

Fil*:park*r\r{\tbl3-2.wr1 



TABLE 3-3 RI REPORT 

STATISTICAL SUMMARY OF PHYSICAL PARAMETERS REVISION: 0 

USED FOR FATE & TRANSPORT ANALYSES DATE: 11-12-92 

1991 & 1992 FIELD INVESTIGATIONS 
Parker Landfill Project 
Lyndonville, Vermont 

Effective Bulk Dry 

Summary of Physical Parameters: foe Porosity Porosity Density 

(cm3/gm) (unitless) (unitless) (gm/cm3) 

Proximal minimum 0 

composite mean 0.0018 0.37 0.083 1.69 
group 1 (1) maximum 0.0082 

Distal minimum 0.0014 

composite mean 0.0052 0.36 0.028 1.75 
group 2 (2) maximum 0.0151 

(1) From Proximal lacustrine deposit in these borings: 
B108, 12 to 27 ft. 

B112A, 55to65f t . 
B125A, 48to70f t . 
B131A, 125to152ft. 
B131B, 160 to 205 ft. 
B137A, 119 to 134 ft. 
B138A. 95to110f t . 

(2) From Distal sample at 137B, composited from 50 to 90 ft.* 

*	 Data from surface soils at IWS1 (Group 2) are also Distal 
P907l-b, 7.2 ft. from ground surface 
P908l-b, 10.5 ft. from ground surface 
P909l-b, 11 ft. from ground surface 

These data rendered averages as follows, for comparison. 


Porosity = 0.36, Eff. Porosity = .029, 

Bulk Dry Density B 1.73 


File: parker\ri\tbl3-3.wri 
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TABLE 3-4 RI REPORT 

RESULTS OF HYDRAULIC CONDUCTIVITY TESTING REVISION:O 

Parker Landf i l l Pro jec t Date: 11-12-92 

Lyndonv i l l e , V e r m o n t 

HYDRAULIC CONDUCTIVITY RESULT (cm/sec) BY TEST METHOD 

WELL I.D. CONSTANT FLOW FALLING HEAD RISING HEAD PACKER TEST COMMENT 

101A DRY 

101B 2.4E-04 

102A 2.0E-05 

102B 5.8E-05 BEDROCK  NO TAKE 

103A 1.1E-03 

103B 1.7E-05 

103C 1.9E-04 

104 6.5E-04 

MW-10 3.8E-05 

105 2.2E-05 

1051 2.7E-03 

106A 6.8E-03 

106B 7.2E-03 9.6E-03 1.0E-02 

ERT-1 TEST FAILED (1) 

MW-13 1.3E-03 

107 3.6E-02 1.5E-02 1.3E-02 8.0E-05 

108A 9.6E-03 

108B 1.0E-04 

1081 1.7E-04 

109A 1.4E-04 

109B 3.6E-03 2.4E-03 

109C 4.8E-04 6.8E-06 

110A 5.9E-03 

110B 3.2E-04 

111R 7.1E-05 

112A DRY 

112B 5.6E-05 5.2E-06 

113A 1.6E-03 2.5E-03 

113B 1.7E-03 

MW-8A 9.2E-05 

114A 1.1E-03 2.7E-03 

114B 8.6E-05 

115A 8.0E-04 

115B 7.1E-05 5.9E-05 2.0E-02 

(1) UNABLE TO GET SLUG OR PUMP INTO SCREEN - WATER INJECTION DEEMED INAPPROPRIATE 

(2) UNABLE TO INSERT SLUG OR PUMP INTO SCREENED INTERVAL 

(3) BEDROCK WELL: DRAWDOWN RECORDED DURING DEVELOPEMENT FOR CONSTANT FLOW TEST 

NOTE: 137A AND 138A WERE NOT SLUG TESTED FOR REASONS DESCRIBED IN SECTION 3.7. 

Fil*:parkar\rl\kraaultt.wrl 
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TABLE 3-4 RI REPORT 

RESULTS OF HYDRAULIC CONDUCTIVITY TESTING REVISIONO 

Parker Landf i l l Pro jec t Date: 11-12-92 

Lyndonv i l l e , V e r m o n  t 

HYDRAULIC CONDUCTIVITY RESULT (cm/sec) BY TEST METHOD 

WELL I.D. CONSTANT FLOW FALLING HEAD RISING HEAD PACKER TEST COMMENT 

117A 4.6E-03 

117B 3.4E-04 

118A TEST FAILED (2) 

118B 8.5E-04 6.3E-04 

119A 4.6E-05 
119B 3.4E-04 

119C 2.0E-02 

120A 1.6E-03 
120B 1.7E-03 

120c 1.9E-02 

120D BEDROCK - NO TAKE 

121A 1.3E-02 

121B 7.3E-03 
122 3.6E-04 

125 5.6E-04 BEDROCK - NO TAKE 

MW-4A 1.3E-04 

MW-6A 1.4E-03 

126A 2.4E-02 

126B 7.1E-04 1.2E-05 BEDROCK HOLE (3) 

127A 5.5E-03 

127B 1.4E-02 

127C 1.5E-02 BEDROCK - NO TAKE 

131B 1.7E-03 

131C 4.7E-04 

132 1.7E-04 

133 3.0E-04 4.8E-04 

134A 1.8E-03 

134B 2.8E-02 

135A 6.1E-03 

135B 9.3E-05 

136A 4.1E-03 

136B 3.2E-03 

136C 4.5E-05 1.0E-04 

137A NOT DETERMINED 

(1) UNABLE TO GET SLUG OR PUMP INTO SCREEN - WATER INJECTION DEEMED INAPPROPRIATE 

(2) UNABLE TO INSERT SLUG OR PUMP INTO SCREENED INTERVAL 

(3) BEDROCK WELL: DRAWDOWN RECORDED DURING DEVELOPEMENT FOR CONSTANT FLOW TEST 

NOTE: 137A AND 138A WERE NOT SLUG TESTED FOR REASONS DESCRIBED IN SECTION 3.7. 

Flla: parker\rf\krosu Its. wri 

Page 2 of 3 



WELL I.D. 

137B 

138A 

139A 

139B 

139C 
140 

201 
202 

HB1S 
HBID 

HB2 

HB3 

HB4S 

HB4D 

HB5 

HB6 

TABLE 3-4


RESULTS OF HYDRAULIC CONDUCTIVITY TESTING

Parker Landf i l l P ro jec t


Lyndonv i l l e , V e r m o n t 


HYDRAULIC CONDUCTIVITY RESULT (cm/sec) BY TEST METHOD 

CONSTANT FLOW 

8:1E-03 

NOT DETERMINED 

6.8E-04 

8.4E-03 

1.2E-03 

3.5E-02 
2.4E-02 

2.1E-02 

2.2E-02 

2.6E-02 

3.4E-02 

FALLING HEAD RISING HEAD PACKER TEST 

1.2E-03 

1.2E-04 

3.3E-03 1.2E-02 

1.7E-03 
1.2E-04 1.7E-03 

(1) UNABLE TO GET SLUG OR PUMP INTO SCREEN - WATER INJECTION DEEMED INAPPROPRIATE 

(2) UNABLE TO INSERT SLUG OR PUMP INTO SCREENED INTERVAL 

(3) BEDROCK WELL: DRAWDOWN RECORDED DURING DEVELOPEMENT FOR CONSTANT FLOW TEST 

NOTE: 137A AND 138A WERE NOT SLUG TESTED FOR REASONS DESCRIBED IN SECTION 3.7. 

Rl*:park«r\rl\kr*«ulte.wr1 
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 RI REPORT 

 REVISIONO 

 Date: 11-12-92 

COMMENT 

TEST FAILED (2) 



TABLE 3-5 RI REPORT 

HYDRAULIC CONDUCTIVITY RESULTS REVISION: 0 

WELLS LOCATED NEAR SWDA AND IWS AREAS DATE 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

Hydraulic Conductivity (cm/sec) 
Well Wells Screened in Wells Screened in Wells Screened in Wells Screened Glacial till 

Upper Proximal Unit Distal Unit Lower Proximal Unit in Regolith 
B101A Dry Well 

B101B 2.4E-04 
B102A 2.0E-05 

B102B 5.8E-05 

B103A 1.1E-03 

B103B 1.7E-05 

B103C 1.9E-04 
B104 6.5E-04 6.5E-04 
B105 2.2E-05 

B105I 2.7E-03 

B106A e.8E-03 

B106B 7.2E-03 
B107 3.6E-02 
B108A 9.6E-03 

B108B 1.0E-04 

B108I 1.7E-04 
B109A 1.4E-04 

B109B 3.6E-03 

B109C 4.8E-04 

B110A S.9E-03 

B110B 3.2E-04 

B111R 7.1E-05 

B112A Dry Well 

B112B 5.6E-05 

B113A 2.5E-03 
B113B 1.7E-03 

B114A 2.7E-03 

B114B 8.6E-05 

B115A 8.0E-04 

B115B 5.9E-05 

B117A 4.6E-03 

B117B 3.4E-04 

B118B 8.5E-04 

B132 1.7E-04 

B133 4.8E-04 

B134A 1.8E-03 

B134B 2.8E-02 

B135A e.1E-03 

B135B 7.2E-05 9.3E-05 7.2E-05 

B137B 8.1E-03 

B138B 2.7E-03 

B139A 1.2E-03 

B139B 6.8E-04 

MW8A 

MW10 3.8E-05 

MW13 1.3E-03 

ERT-1 
Geometric Mean 

from all Wells by 

Strata 2.3E-03 9.7E-05 8.1E-04 1.9E-04 
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TABLE 3-5 RI REPORT 

HYDRAULIC CONDUCTIVITY RESULTS REVISION: 0 

WELLS LOCATED NEAR SWDA AND IWS AREAS DATE 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

Hydraulic Conductivity (cm/sec) 
Well Wells Screened In Wells Screened in Wells Screened in Wells Screened Glacial till 

Upper Proximal Unit Distal Unit Lower Proximal Unit in Regolith 

IWS 1 Wells 

B109A 1.4E-04 
B109B 3.6E-03 
B109C 4.8E-04 
B110A 5.9E-03 
B110B 3.2E-04 

Geometric Moan 
from IWS 1 Wells 
by Strata 8.5E-04 

IWS 2 Wells 

BIOS 2.2E-05 
B105I 2.7E-03 
B106A 6.BE-03 

B106B 7.2E-03 
B107 3.eE-02 
BIOS A 9.eE-03 
B108B 1.0E-04 
B108I 1.7E-04 
B134A 1.8E-03 
B134B 2.8E-02 
B135A 6.1E-03 • 

B135B 7.2E-05 7.2E-05 
MW13 1.3E-03 
Geometric Mean 

from IWS 2 Wells 

by Strata 4.5E-03 5.4E-05 7.2E-05 

IWS 3 Wells 

B101B 2.4E-04 

B102A 3.eE-05 

B102B 4.5E-05 

B103A 1.2E-04 

B103B 1.7E-05 

B103C 1.9E-04 

B104 6.5E-04 

B133 4.8E-04 

MW10 3.8E-05 

Geometric Mean 

from IWS 3 Wells 

by Strata 1.4E-04 7.4E-05 2.1E-04 

File:parkar\ri\h ydconre.wri 
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TABLE 3-6 RI REPORT 

RESULTS OF CONSTANT FLOW TESTING REVISION:0 

1991 & 1992 FIELD INVESTIGATIONS Date: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


Well I.D. Pump Flow Drawdown Approximate Pump Duration Hydraulic Conductivity 
(cu.ft./min) (ft.) Saturated Thickness (ft) (min) (cm/sec) 

104 0.50 31.1 64 28 6.6E-04 
1051 0.36 5.48 113 12 2.7E-03 
106B 1.10 6.0 100 24 7.1E-03 
107 1.10 1.2 140 26 3.5E-02 
1081 0.11 23 80 19 1.7E-04 
109B 0.49 5.33 100 36 3.6E-03 
113B 0.44 9.4 90 19 1.7E-03 
114B 0.05 24.7 39 2160 8.6E-05 
117A 0.19 1.4 40 25 4.6E-03 
117B 0.08 9.4 25 28 3.4E-04 
118B 0.29 14.0 155 324 8.6E-04 
119C 0.90 1.9 90 21 2.0E-02 
120B 1.10 24.5 78 18 1.7E-03 
120B 0.37 7.9 78 13 1.7E-03 
120C 0.53 1.0 78 10 1.9E-02 
121A 1.10 3.3 126 11 1.3E-02 
121B 0.62 3.6 126 15 6.6E-03 
126A 0.82 1.4 95 13 2.4E-02 
126B 0.67 3.2 175 420 6.1E-04 

127B 1.10 3.1 65 10 1.4E-02 

127C 0.66 1.9 65 21 1.7E-02 
131B 0.33 6.3 98 238 2.0E-03 
131C 0.80 54.5 98 43 4.7E-04 
132 0.16 26.5 54 27 1.7E-04 

134A 0.37 7.57 100 30 1.8E-03 
134B 0.38 0.58 100 17 2.8E-02 
135A 0.32 2 115 27 6.1E-03 
136B 0.23 2.55 106 7 3.2E-03 

136C 0.15 24.4 173 39 4.5E-05 
137B 0.28 1.5 133 18 8.1E-03 
138B 0.15 0.87 114 13 2.7E-03 
139B 0.13 6.25 66 19 6.8E-04 

139C 0.38 0.9 93 25 8.3E-03 

HB1D(1) 0.12 0.6 100 28 1.3E-03 

HB10(1) 0.1 0.6 100 30 1.0E-03 

HB2(1) 0.42 6.6 100 17 3.3E-03 

HB2(1) 0.19 2.6 100 21 3.8E-03 

HB3(1) 0.71 2 100 14 2.4E-02 

HB4S(1) 1.26 3.0 100 24 2.1E-02 

HB4D(1) 1.25 3.7 100 22 2.2E-02 

HB5(1) 1.10 1.9 100 22 2.6E-02 

HB6(1) 1.26 1.9 100 22 3.4E-02 

(1) Actural depth to bedrock in HB-Series unknown. Estimated from surrounding data. 

Notes: 

Ratio of vertical to horizontal hydraulic conductivity assumed unity for these calculations. 

Storativity assumed at 0.01. 

The sensitivity of storativity and aquifer thickness are small relative to pump flow and drawdown. 

Drawdown assumed to represent pressure change at the center of the screen. 
Flla: pafkar\rl\cf1aati.wri 
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 RI REPORT 
 REVISION: o 

 DATE: 11-12-92 

Hydraulic 
Conductivity 

(cm/sec) 

1.7E-03 
4.7E-04 
4.6E-05 
3.4E-04 
2.0E-02 
1.7E-03 
9.2E-04 
1.6E-03 
1.7E-03 
1.9E-02 
1.3E-02 
7.3E-03 
1.2E-03 
3.7E-03 
2.4E-02 
2.5E-02 
2.2E-02 
2.3E-02 
2.6E-02 
3.4E-02 

5.4E-03 (1) 

TABLE 3-7

HYDRAULIC CONDUCTIVITY RESULTS


FROM WELLS SCREENED IN PROXIMAL DEPOSITS

LOCATED SOUTHWEST OF THE UNDFILL 


Parker Landfill Project 

Lyndonville, Vermont 


Ordered by Distance From Landfill 
Well 

B131B 
B131C 
B119A 
B119B 
B119C 
B201 
B202 
B120A 
B120B 
B120C 
B121A 
B121B 
HBID 
HB2 
B126A 
HB3 
HB4S 
HB4D 
HB5 
HB6 

Geometric Mean (1) 

(1) Not Including B119A 

File:parker\ri\hydrcond.wr1 

Distance 
From Landfill 

(FT) 

375 
375 

1000 
1000 
1000 
1300 
1450 
1500 
1500 
1500 
1750 
1750 
1750 
1750 
1925 
1970 
2050 
2050 
2050 
2220 

Screened 

Interval 


Intermediate 

Deep 


Shallow 

Intermediate 


Deep 

Shallow 

Shallow 

Shallow 


Intermediate 

Deep 


Shallow 

Deep 

Deep 


Shallow 

Shallow 

Shallow 

Shallow 


intermediate 

Shallow 

Shallow 


File:parker\ri\hydrcond.wr1


TABLE 3-8 RI REPORT 
HYDRAULIC CONDUCTIVITY RESULTS REVISION: 0 

FROM WELLS SCREENED IN PROXIMAL DEPOSITS DATE: 11-12-92 
LOCATED SOUTH OF THE LANDFILL 

Parker Landfill Project 
Lyndonville, Vermont 

Results Ordered by Distance From Landfill 
Well Distance Screened Hydraulic 

From Landfill Interval Conductivity 
(FT) (cm/sec) 

MW6A 230 Shallow 1.0E-03 
B136A 510 Shallow 4.1E-03 
B136B 510 Deep 3.2E-03 
MW4A 580 Shallow 1.3E-04 
B125 580 Deep 5.6E-04 
B122 1500 Deep 3.6E-04 
B127A 2580 Shallow 5.5E-03 
B127B 2580 Intermediate 1.4E-02 
B127C 2580 Deep 1.5E-02 
Geometric 2.0E-03 
Mean 

File:parker\ri\h yd 80uth.wri 
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TABLE 3-9 HI REPORT 

RESULTS OF OPEN BOREHOLE TESTS REVISION. 0 

(MODIFIED PERCOLATION TESTS) DATE: 11-12-92 

Parker Landfill Project 
Lyndonvllla, Vermont 

MODIFIED PERMEABILITY TEST MODIFIED PERCOLATION TEST MODIFIED PERCOLATION TEST MODIFIED PERCOLATION TEST MODIFIED PERCOLATION TEST MODIFIED PERCOLATION TEST MODIFIED PERMEABILITY TEST 

B134 SATURATED PROXIMAL B13SB SATURATED DISTAL B13SB SATURATGD PROIUMAL B1S7A UH8XTURATH) DISTAL B138A UNSATURATED DISTAL B13aA PROXIMAL (Cap Fi inga) 8139 SATURATED DISTAL FORMATION (1) 

33 S n. Balow Qlade 64 ft. Balow Qiada 144 ft. Balow Qrada 26 ft. Balow Oiada 2 8 « BatowQrada 26 ft. Balow Qrada 62 ft. Balow Qrada 

Tima (min) Drawdown (ft.) TIma (min) Drawdown (ft.) TIma (min) Drawdown (ft.) TIma (min) Drawdown (ft.) TIma (min) Drawdown (ft.) TIma (min) Drawdown (ft.) TIma (min) Drawdown (ft.) 

0 0 0 0 0 0.02 0 0 0 0 0 0 08 0 - 0 2  1 

0.0033 0 0.0033 0 0.0033 0.02 0 0 0 3 3 -0 .01 0.0033 0 0.0033 0 0  8 0 0 0 3 3 -0 .2 

o.ooaa 0 0.0066 0 0.0066 0.02 0.0066 0 0 0 0 6 6 0 0.0066 0.08 0 0 0 6 8 - 0  2 

ooose 0 o.ooee 0 o.oooe 0.02 o.oosa 0 0.0096 0 0.0099 0.08 0 0099 -0 .2 

0.0133 0 0.0133 0 0.0133 0.02 0.0133 0 0.0133 0 0.0133 0.08 0.0133 -0 .2 

001S8 0 0 0 1 6 6 0 0 0166 0.02 0 0 1 6 6 0.01 0.0166 0 0.0166 0 0  9 0.0166 -0 .2 

0.02 0 0.02 0 0.02 0.03 0.02 0 0.02 0 0.02 0.08 0.02 - 0  2 

0.0233 0 0 0 2 3 3 0.01 0.0233 0.03 0.0233 0 0.0233 • 0 0.0233 0 0  9 0.0233 -0 .2 

0 0 2 0 6 0 0 0 2 6 6 0 0.0266 0.02 0.0266 0.01 0.0266 0 0.0268 0 0  9 0.0268 - 0  2 

0.03 0 0.03 0.01 0 0  3 0.02 0.03 0 0.03 0 0.03 0 0  9 0.03 - 0  2 

0 0333 0 0.0333 0 0.0333 0.03 0 0 3 3 3 0 0.0333 0 0.0333 0.1 0.0333 -0 .2 

0 05 0 0.05 0.01 0.06 0.03 0.05 0 0.05 0 0 0  6 0  1 0 0  5 -0 .2 

0.0666 0 0.0666 0.01 0.0666 0.02 0.0666 0 0.0666 0 0.0866 0 1  2 0.0686 - 0  2 

0.0S33 0 0.0833 0.01 0 0 8 3 3 0.03 0.0833 0.01 0.0833 0 0.0833 0.13 0.0833 - 0  2 

0.1 0 0.1 0.01 0.1 0.03 0 1 0 0  1 0 0.1 0.14 0.1 - 0  2 

0.1166 0 0.1166 0.01 0.1166 0.03 0.1166 0 0.1166 0 0 1 1 6 6 0 1  5 0.1168 - 0  2 

0.1333 0 0.1333 0.01 0 1 3 3  3 0.03 0.1333 0 0.1333 0 0.1333 0 1  5 0.1333 - 0 1  0 

0 1  5 0 0.15 0.01 O I  S 0 0  3 0.16 0 0 1  6 0 0.16 0.16 0.15 - 0  2 

0 1666 0 0.1666 0.01 0.1666 0.03 0.1686 0 0.1666 0 0.1686 0.17 0.1886 -0 .2 

0.1S33 0 0 I S 3  3 0.02 0.1S33 0.03 0.1833 0 0.1833 0 0.1833 0.18 0 1 6 3 3 - 0 1  9 

0.2 0 0.2 0.02 0  2 0.04 0.2 0.01 0.2 0 0  2 0 1  8 0  2 - 0 19 

0.2166 0 0.2166 0.02 0 2 1 6 6 0.04 0.2166 0.01 0.2166 0 0.2166 0.19 0.2168 - 0 19 

0.2333 0 0 2 3 3 3 0.02 0.2333 0.04 0.2333 0.02 0 2 3 3 3 0 0.2333 0.2 0 2 3 3 3 -0 .19 

0.2S 0 0.25 0.02 0.25 0.04 0.25 0 0 2  5 0 0.25 0.21 0.25 - 0 19 

0 2 6 6 6 0 0.2666 0.02 0 2 6 6 6 0 6  4 0 2 6 6 6 0 0.2666 0 0 2 8 6 6 0.22 0.2886 - 0 19 

0.2133 0 0.2833 0 0  2 0 2 8 3 3 0.04 0 2 8 3 3 0 0.2833 0 0.2833 0 2  3 0.2833 - 0 19 

0.3 0 0.3 0.02 0.3 0.04 0.3 0.01 0  3 0 0.3 0 2  4 0  3 - 0 19 

0 3 1 6 6 0 0.3166 0.02 0.3166 0.06 0.3166 0.02 0.3166 0 0 3 1 6 6 0 2  5 0.3166 -0 .18 

0.3333 0 0.3333 0 03 0.3333 0 0  4 0.3333 0.04 0.3333 0 0.3333 0.26 0.3333 - 0 18 

(1) Tiancducer initiated loo aoon. Remits erf oneoua. 
File: parker\rj\modparc.wri 
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TABLE 3-9 RI REPORT 

RESULTS OF OPEN BOREHOLE TESTS REVISION: 0 

(MODIFIED PERCOLATION TESTS) DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

MODIFIED PERMEABILITY TEST MODIFIED PERCOLATION TEST MODIFIED PERCOLATION TEST MOOIF IH) PERCOLATION TEST MOOIF IB) PERCOLATION TEST MODIFIED PERCOLATION TEST MODIFIED PERMEABILITY TEST 


B134 SATURATED PROXIMAL B136a SATURATED DISTAL B135B SATURATED PROXIMAL B137A UNSATURATED DISTAL B I38A UNSATURATED DISTAL B139A PROXIMAL (Cap Fringa) B139 SATURATED DISTAL FORMATION (1) 


33.6 ft. Balow Qrada 64 ft. Balow Qrada 144 ft. Balow Qrada 26 ft Balow Oiada 28 ft. Balow Qrada 26 ft. Balow Qrada 62 ft. Balow Qrada 

TIma (min) Drawdown (ft.) TIma (min) Drawdown (ft.) TIma (min) Drawdown (ft.) TIma (min) Drawdown (ft.) TIma (min) Drawdown (ft.) TIma (min) Drawdown (ft.) TIma (min) Drawdown (ft.) 

0.4167 0 0 4 1 6 7 0.03 0 4 1 6 7 0 0 6 0.4167 0.01 0.4187 0 0 4 1 6 7 0 3 1 0 4 1 6 7 -0.18 

0  5 0 0.6 0.03 0.5 0.08 0.6 0.04 0  6 0 0.5 0.36 0.5 - 0 18 

0.6833 0 0.6833 0.04 0.6833 0.06 0.6633 0.05 0.6833 0.01 0.6633 0.41 0.5833 - 0 18 

0.6667 0 0.6687 0.04 0.8667 0.07 0.6687 0 0 4 0.6867 0 0 6 8 8 7 0.46 0.6667 - 0 17 

0.76 0 , 0.76 0.06 0 7 6 0.07 0.76 0.06 0 7 6 0.01 0.76 0 6 1 0.75 -0.17 

0 8 3 3 3 0 0 8 3 3 3 0.06 0.8333 0.08 0.8333 0.06 0 8 3 3 3 0.01 0.8333 0 5 6 0.6333 - 0 17 

0 9 1 6 7 0 0.9167 0.08 0.9167 0.07 0.9167 0.08 0.9167 0.01 0.9167 0.6 0.9167 - 0 1 6 

1 0 1 0.06 1 0.08 1 0.07 1 0.01 1 0.65 1 - 0 15 

10833 0 1.0833 0.07 1.0833 0.09 1.0833 0.08 1.0833 0.01 1.0833 0.7 1.0833 -0.14 

1 1667 0 1.1687 0.07 1.1667 0.09 1.1867 0.08 1 1687 0.01 1.1867 0.74 1.1667 - 0 14 

1 2 6 0 1 26 0.07 1.25 0.1 1.26 0.08 1.25 0.01 1 2 6 0.79 1 2 6 - 0 13 

1.3333 0 1.3333 0.08 1 3333 0.1 1.3333 0.1 1.3333 0.01 1.3333 0.84 1.3333 - 0 12 

1.4160 0 0 1 1.4166 0.08 1 4166 0.11 1.4166 0 1 2 14166 0.01 1.4168 0 8 9 1.4168 -0 .12 

1.6 0.01 1.5 0.09 1.6 0.12 1.6 0.08 1.5 0.01 1.5 0.93 1.5 - O i  l 

1 6833 0.01 1.6633 0.09 1.5833 0.12 1.6833 0.13 1.5833 0.01 1.6633 0.97 1.6833 - O i  l 

1.6667 0.01 1.6887 0 1 16687 0 1 3 1 8 6 6 7 0 1 3 1.6687 0 0 1 16687 1 0 2 1.6867 -0 .1 

1 7 6 0.01 1 7 5 0.1 1.76 0.13 1.76 0.13 1 7 6 0.01 1.76 1.07 1.76 -0 .1 

1 8333 0.01 1.8333 0 1 1.8333 0.13 1.8333 0.13 1.8333 0.01 1.8333 1.11 1.8333 -0 .1 

1.9167 0.01 1.9187 0.1 19167 0.14 1.9167 0.14 1.9167 0 0 1 1.9167 1.15 1.9167 -0 .09 

i 0.01 2 0.11 2 0.14 2 0.16 2 0 0 1 2 1.2 2 - 0 08 

2.6 	 0.01 2.6 0.13 2.5 0.17 2.6 0.18 2.6 0.01 2  6 1 4 6 2.6 - 0 06 

3 0 0 1 3 0.15 3 0.19 3 0.21 3 0.01 3 1.71 3 - 0 02 

3.6 0.01 3.6 0 1 7 3 6 0 2 1 3 6 0 2 8 3.6 0.01 3.5 1 9 6 3.6 0 

4 0.02 4 0 1 8 4 0 2 4 4 0.31 4 0.01 4 2.18 4 0 03 

4.6 0 0 2 4.6 0.2 4.5 0.26 4.6 0.38 4 6 0.01 4 6 2.4 4 6 0.07 

6 0.02 5 0.22 5 0.29 6 0.37 5 0.01 6 2.63 5 0 1 
0.02 6  6 0.23 6.6 0.32 5.5 0.43 6.5 0.01 5.6 2 8 6 6.6 	 6 6 0.13 
0.03 6 0.24 6 0 3 6 6 0 4 7 6 0.01 6 3.07 6 0.16 

6 6 0 0 3 6 6 0 2 0 6 6 0.36 6 6 0.5 8 5 0.01 6.6 3.28 6 5 
a 

0 18 

(1) Tfansducer initiated too aoon. Reaulta erroneoua. 
File, parker\ri\fnodperc.wri 
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TABLE 3-9 RI REPORT 

RESULTS OF OPEN BOREHOLE TESTS REVISION: 0 

(MODIFIED PERCOLATION TESTS) DATE: 11 -12 -02 

Parker Landfill Project 
Lyndonville, Vermont 

MODIFIED PERMEABILITY TEST MODIFIED PERCOLATION TEST MODIFIED PERCOLATION TEST MOOIRED PERCOLATION TEST MOOIF IH ] PERCOLATION TEST MODIFIED PERCOLATION TEST MODIFIED PERMEABILITY TEST 

B I 3 4 SATURATED PROXIMAL B135B SATURATED DISTAL B136B SATURATB} PROXIMAL B137A UNSATURATH) DISTAL B138A UNSATURATED DISTAL B138A PROXIMAL (Cap Fringe) B13S SATURATED DISTAL FORMATION (1) 

33.6 ft Balow Qrada 64 ft. Balow Qrada 144 ft. B a k M Qrada 2 6  * Balow Qrada 28 n. Balow Qrada 26 ft. Balow Qrada 52 ft Balow Qrada 

TIma (mtn) Drawdown (ft.) TIma (min) Drawdown (ft.) TIma (min) Drawdown (ft.) TIma (mm) Drawdown (ft.) TIma (min) Drawdown (ft.) TIma (min) Drawdown (ft.) TIma (min) Drawdown (ft ) 

7 0.03 7 0.27 7 0.38 7 0.64 7 0.01 7 3 4  8 7 0 2  1 

7.5 0.03 7  6 0 2  6 7.6 0.42 7.6 0 6  7 7.6 0.01 7  6 3 6  8 7  6 0 2  6 

8 0 0  4 8 0.3 8 0 4  4 8 0.68 8 0.01 8 3.88 8 0 2  7 

8 5 0 0  4 8  6 0.31 8  6 0.48 I  S 0.84 8.6 0.01 8.6 4 0  7 8  6 0.3 

9 0.04 9 0.33 9 0  6 6 0.86 9 0.01 9 4.26 9 0.33 

9.5 0.04 9.5 0 3  3 9  6 0.52 9.5 0 8  7 9.5 0.01 9  6 4.43 9  5 0 3  8 

10 0.06 10 0 3  5 10 0.64 10 0 7  2 10 0.01 10 4.61 10 0.38 

12 0.08 12 0.38 12 0 6  3 12 0.83 12 0.02 12 6 3  3 12 0.43 

14 0 0  7 14 0.43 14 0 7  1 14 0.82 14 0.02 14 6.97 14 0 4  6 

IB 0 0 8 16 0.47 16 0.78 16 1.02 16 0.01 16 8 6  6 16 0 4  8 

18 0.00 18 0.61 18 0.66 18 1.11 18 0.01 18 7.1 18 0 6  1 

20 0.1 20 0.64 20 0.92 20 1.17 20 0.01 20 7 6  1 20 0 5  2 

22 0.1 22 0.58 22 o.ee 22 1.27 22 0.02 22 8.11 22 0 6  4 

24 O i  l 24 0 6  8 24 1.03 24 1.33 24 0.02 24 8 6  8 24 0 6 4 

26 0.12 26 0.61 26 1.1 26 1.4 26 0 0  2 28 9.03 26 0 6  6 

28 0 1  3 28 0.83 28 1.16 28 1.43 28 0.01 28 9.44 28 0 6  6 

30 0.14 30 0 6  6 30 1 2 2 30 1.6 30 0 0  2 30 9 8  4 30 0 6  9 

32 0.15 32 0 8  6 32 1.26 32 1.58 32 0 0  1 32 10.23 32 0.61 

34 0.16 34 0.69 34 1.32 34 1.81 34 0.01 34 10.6 34 0.64 

38 0.17 36 0 7  1 38 1 3 7 16 1 6  8 38 0.02 38 10.94 38 0 6  6 

38 0.18 38 0 7  2 38 1.42 38 1.72 38 0.02 38 11.28 38 0 6  8 

40 0 1 8 40 0.74 40 1.46 40 1.77 40 0.02 40 11.8 40 0 6  9 

42 0.19 42 0.76 42 1 49 42 1.82 42 0.02 42 1 1 9 1 42 0.71 

44 0 7  7 44 1 64 44 1.86 44 0.02 44 12.21 44 0.72 

46 0 7  9 46 1.69 48 12.5 46 0.72 

48 0.81 48 1.63 48 1 2 7 9 

50 1 6 6 50 1 3 0 6 

52 1.89 62 1331 

54 1.72 54 13 58 

(1) Tf anaducer initiated loo soon Results erroneous. 

File. parkei\f i \fnodperc w r i 
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MODIFIED PERMEABILITY TEST MODIFIED PERCOLATION TEST 
B134 SATURATED PROXIMAL B135B SATURATED DISTAL 
33.6 ft. Balow Qrada 54 ft. Balow Qrada 
Tima (min) Drawdown (ft.) Tima (min) Drawdown (ft.) 

(1) Tranaducar inilialad too aoon. Raaulla arronaoua. 
File: pafkar\rl\modparc.wTl 

TABLE 3-9 RI REPORT 

RESULTS OF OPEN BOREHOLE TESTS REVISION: 0 

(MOOIFIEO PERCOLATION TESTS) DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

MODIFIED PERCOLATION TEST MOOIFIB) PERCOLATION TEST MODIFIED PERCOLATION TEST MODIFIED PERCOLATION TEST MODIFIED PERMEABILITY TEST 

B136B SATURATED PROXIMAL B137A UNSATURATED DISTAL B136A UNSATURATB) DISTAL B139A PROXIMAL (Cap Fringa) B138 SATURATED DISTAL FORMATION (1) 

144 ft. Balow Qrada 26 ft Balow Oiada 28 ft. Balow Qrada 26 ft. Balow Qrada 62 ft. Balow Qrada 

TIma (min) Drawdown (ft.) TIma (min) Drawdown (ft.) TIma (mIn) Drawdown (ft.) Tima (min) Drawdown (ft.) 


56 1.76 58 1379 
68 1.79 58 14.03 
60 1.82 60 14.28 
62 1.86 62 14.48 
64 1.89 64 14.7 
66 1.62 
68 1.94 
70 1.97 
72 1.99 

74 202 

76 2.05 
78 2.07 

80 21 

82 2.13 
84 2.16 

86 218 

88 219 

90 2.22 
92 2.24 
94 2.27 
98 2.29 
96 2.32 


too 2.33 

110 242 

120 262 
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TABLE 3-10 RI REPORT 

VERTICAL HYDRAULIC QRADIENTS IN QROUNDWATER REVISION: 0 

Parkar Uuidnil ProfaO DATE: 11-12-02 

LyiKlonvllla, Vermont 

11/11/91 11/11/91 7/28A2 7/28/92 9/10/92 8/10/02 

11/11/91 7/28/92 9/10/92 SaturaladC) Vertical SaturaladC) Vertical SaturaladC) Vertical 

QROUNDWATER GROUNDWATER QROUNDWATER TOP OF SCREEN BOTTOM S C R S  N Screen d r . Hyd. Qrad. Screen ctr. Hyd. Qrad. Screen ctr. Hyd Qrad. 

WELL# ELEV. (ft.) ELEV. (ft ) ELEV (ft.) ELEVATION ELEV. ( f t ) to Screen c t i . (nag. downward) to Screen ctr. to Screen ctr. (nag. downward) COMMENT 

101A DRY 762.92 767.7 7 5 2 7 

101B 747.67 748.98 746.80 732.4 7 2 2 4 2 5 4 -0.1661 101ADRY N/A SHAL TO DEEP 

102A 741.94 7 4 2 2 4 740.97 744.6 729.6 

102B 737 28 737 55 735.90 683.9 873.9 66.9 -0.0819 67.08 - 0 0822 68 4 - 0 0898 SHAL TO DEEP 

I03A 740.13 739.60 738 82 7 4 6 9 731.9 

103B 721.20 721 68 720.67 7 0 6 8 6 9 8 8 34.2 -0.6604 34.0 -0 .6306 33.6 - 0 6406 SHAL TO INT 

103CR 721.66 720.82 669.6 689.6 Phaae II wel l N/A 37.2 0.0019 37.2 0.0040 INT. TO DEEP 

103C 721.60 668.6 868.8 37.2 0.0066 CA8INQ RAISED (SEE 103CR) 

1061 724.38 7 2 3 9 8 8 2 1 6 6 1 1  6 Phaae II wel l N/A 

105 7 0 6 1 3 704.82 704 99 680.8 5 8 0 8 30.9 -0 .6402 30.9 - 0 6143 INT TO DEEP 

106A 724.46 724.87 724.16 7 2 8 6 713.6 

1068 7 2 4 4 8 724.81 724.37 6 4 3 4 633.4 80.6 0 0 0 0 4 80.7 0.0017 80.4 0.0027 SHAL TO DEEP 

10SA 724.57 724.79 7 2 4 3 4 730.9 7 1 6 9 

1081 721.94 721.67 663.3 643.3 72.0 -0 .0386 71.8 - 0 0386 SHAL TO TOD 

108B 693.64 683.18 683.18 679.9 569.9 7 3 4 -0 .3919 7 3  4 - 0 3868 TOD TO TOR 

109A 694 34 683.84 6 8 3 7 1 701.8 886.8 

I09B 683.71 883.28 683.17 632.6 6 2 2 6 63.0 -0.0100 6 2 8 -0 .0080 6 2  7 - 0 0088 SHAL TO INT. 

t09C 6 9 3 8 1 893 34 683.33 803.3 683.3 29.3 0.0034 29.3 0.0021 2 9  3 0 0 0 6 5 INT. TO DEEP 

110A 693.43 692.94 692.89 7 0 0 0 886.0 

110B 6 9 3 6 7 683.07 681.63 677.6 667.5 16.7 0.0084 1 6 4 0 0 0 7 9 16.4 0 0 0 0 6 SHAL TO DEEP 

112A DRY DRY DRY 796.6 7 8 0 6 N/A N/A N/A DRY 

112B 700.66 700 36 699.95 6 8 6 7 676.7 

I13A 882.98 682.46 882 38 696.5 681.6 

I13B 692 89 682.40 682.31 612.3 802.3 79.9 -0.0009 79.6 -0 .0006 7 9  6 - 0 0009 BRIDGE TO TOR 

114A 753.98 763.63 763 33 757.4 742.4 

114B 718.07 718.06 716.62 688.2 678.2 64.9 -0.5628 64.8 - 0 6483 6 4  6 - 0 6682 BRIDGE (ABOVE DISTAL) TO TOR 

I I 6 A 7 4 9 9 6 749.43 749.24 7 5 5 4 740.4 

1166 7 1 8 7 9 7 1 8 9 2 717 93 688 6 678.6 61.6 -0.5080 61.3 - 0 4976 61 2 - 0 5114 BRIDGE (ABOVE DISTAL) TO TOR 
. UNSATURATED PORTION OF SCREEN IS ACCOUNTED f 

BRIDQE - WELL SCREEN BRIDGES WATER TABLE 

TOD  SCREENED AT TOP OF DISTAL 

TOR - SCREENED AT TOP OF ROCK 

N/A - NOT APPLICABLE - NO COMPANION WELL DATA 

CTR » CENTER 

File:pa(kei\fi\92voiad.w( 1 
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TABLE 3-10 RI REPORT 
VERTICAL HYDRAULIC QRADIENTS IN QROUNDWATER REVISION 0 

Parker Landftll Project DATE. 11-12-02 
Lyndonvllla, Vermont 

11/11«1 11/11/91 7/28W2 7/28/92 9/10/92 8/10/92 

11/11/91 7/28/92 a /10«2 ^ SaturaladC) Vertical SaturaladC) Vertical SaturaladC) Vertical 

GROUNDWATER GROUNDWATER QROUNDWATER TOP OF SCREEN BOTTOM S C R E 8 1 Screen ctr. Hyd. Qrad. Screen ctr. Hyd. Qrad Screen ctr. Hyd. Qrad. 

W E L L  * ELEV. ( f t ) ELEV (ft.) ELEV. (ft ) ELEVATION ELEV.(».) to Screen c u . (nag. downward) to Screen ctr. (nag. downward) to Screen ctr COMMENT 

117A 729.19 729.63 728.05 731.5 716.5 

I17B 721.43 721.55 7 2 0 8 1 656.3 848.3 71.6 -0.1086 71.7 - 0 1113 71 0 -0 .1020 BRIDGE (ABOVE DISTAL) TO TOR 

11BA 683.54 692 96 682.86 687.4 6 8 2 4 

lias 683.40 682.84 6 0 2 7 6 658.0 648.0 1 3 5 0 -0.0010 134.7 - 0 0009 134.7 -OOOOS BRIDGE TO TOR 

11«A 748.40 746.30 745.83 764.3 738.3 

I I 9 B 681.30 681 04 6 8 0 7 4 648.8 638.9 99.0 - 0 6679 98.9 -0 .6587 9 8  6 - 0 6669 PERCHED (DISTAL) TO INT 

I1«C 881 40 691 11 681.06 618.4 609.4 29.5 0.0027 29.6 0.0024 29.6 0 0 1 0 8 INT TO TOR 

120A 6 8 9 7 1 689.67 669 44 696.6 8 8 0 6 

1208 689.68 688 66 689.45 658 1 648.1 3 2 0 - 0 0009 31.9 - 0 0003 31.9 0.0003 BRIDGE TO INT 

120C 680.65 689.53 688.42 617.3 607.3 40.8 -0.0007 40.8 - 0 0007 40.8 -0.0007 INT TO TOR 

I20D 680.91 690 44 6 8 0 1 2 602.7 582.7 19.8 0.0843 19.6 0 0 4 6 4 19.6 0.0367 TOR TO ROCK 

120E 881 26 681.04 713 5 7 1 3 6 1760 0.0047 1 7 6 0 0.0063 SHALLOW ROCK TO DEEP ROCK 

121A 688.74 688 52 688.01 811.8 601.8 

121B 688.79 688 54 688.31 671.4 681.4 40.4 0.0012 40.4 0.0006 40.4 0 0 0 7 4 BRIDGE TO TOR 

1210W 688.73 688.63 688.25 889.3 674.3 

122 689 29 689.06 860.6 640.6 N/A N/A N/A NO ACCOMPANYING WELL 

4A 682.27 692 87 682.66 8 8 3 7 678.7 

126B 692.66 682.36 682.18 6 4 8 3 638.3 41.2 0.0082 41.6 -0 .0126 41.4 - 0 0 1 1 4 BRIDGE TO TOR 
126 A 689 12 688.80 668.86 605.2 6 8 6 2 

126B 689.24 689.06 687 92 680.8 416.6 87 1 0.0012 97 1 0.0016 97.1 -0 .0097 TOR TO OPEN HOLE ROCK 
127A 672.83 672.32 672.27 6 7 9 6 684.8 

1278 672.52 672 20 672.14 640.1 630 1 33.6 -0 .0033 3 3 4 -0 .0036 3 3  3 - 0 0039 BRIDGE TO INT 
127C 6 7 2 4 3 6 7 2 2 1 672 18 817.2 6 0 7 2 22.8 -0.0038 22.9 0.0004 22.9 0.0017 INT TO TOR 
1270 671.66 5 8 6 7 6 7 4 4 P t iaaa l lwe l l N/A 2 7 1 - 0 0 1 8 6 27.1 -0 .0196 TOR TO ROCK 
1318 681.50 691.00 680.99 8 6 3 5 643.5 

13IC 881.64 681.02 080.88 801.4 6 8 1 4 52.0 0.0008 62.0 0.0004 5 2 0 -0 .0019 INT TO TOR 
132 721.69 721.33 678.2 668.2 N/A N/A N/A NO ACCOMPANYING WELL 

• . UNSA1 URATED PORTIO M OF SCREEN IS AC :COUNTEO FOR 

BRIDQE « WELL SCREEN BRIDGES WATER TABLE 
TOD - SCREENED AT TOP OF DISTAL 
TOR • SCREENED AT TOP OF fVXK 
N/A - NOT APPLICABLE - NO COMP/kNION WELL DATA 
CTR-CENTER 
File:parker\ri\02vgiad.wr 1 
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TABLE 3-10 RI REPORT 

VERTICAL HYDRAULIC QRADIENTS IN GROUNDWATER REVISION 0 

Parker Landl l l l Projacl D A T E : 1 1 - 1 2 - 9 2 

Lyndonvil le, Vermont 

11/11/91 11/11/91 7 /28 *2 7 / 2 8 * 2 9/10/92 9/10/92 

11/11/91 7 / 2 8 * 2 8/10W2 SaturaladC) Ver tk» l SaturaladC) Vertical SaturaladC) Vertical 

GROUNDWATER GROUNDWATER GROUNDWATER TOP OF SCREEN BOTTOM SCREEN Screen ctr. Hyd. Qrad. Screen ctr. Hyd Qrad. Screen ctr Hyd. Qrad. 

W E L L * ELEV. (ft.) ELEV. (ft.) ELEV. (ft.) ELEVATION ELEV. (ft.) to Screen c t i . (nag. downward) 10 Screen ctr. (nag. downward) to Screen ctr. (nag. dMrnward) COMMENT 

to 7 3 6 7 2 736 49 734 28 726.6 7 1 5 5 

133 734.71 733 60 721 8 7 1 1 8 Phaae II wel l N/A 3  6 -0 .2143 3  6 -0 .2170 BRIDQE (ABOVE DISTAL) TO TOO 

104 722 22 722.38 721.27 687.4 667.4 68 1 -0.2326 54.4 -0 .2268 64.4 - 0 2248 TOD TO TOR (11/11/02 l l Bridge lo TOR) 

ERT l 724.60 724.74 724.20 7 2 2 0 717.0 

134 A 726.47 7 2 4 6 2 684.6 674.8 Phaae II wel l N/A 3 8 9 0.0183 3 8  9 0.0106 BRIDQE TO TOD 

1348 724.77 724.36 636.0 826.0 Phaae II wal l N/A 48.6 -0O144 48.6 -0 .0056 TOD TO TOD 

107 7 2 4 7 1 724.34 6 7 1 6 8 8 1 5 

I3SA 724 42 724.02 6 2 1 4 611.4 Phaae H wal l N/A 6 0 1 -0.0068 60.1 -0 .0064 INT TO TOD 

1358 703 68 703 60 697.3 587.3 Phaae II wal l N/A 24.1 -0 .8685 24.1 -0 .8607 TOD TO TOD 

136A 681.83 681.53 688.3 6 8 3 3 Phaae II wel l 

1368 6 8 1 5 8 881.36 686.4 5 8 5 4 Phaae II wel l N/A 97.2 -0 .0036 97.0 - 0 0018 BRIDQE TO TOR 

1380 681 10 681.03 683.3 618.3 Phaae II wel l N/A 3 8 7 - 0 O 1 2 4 38.7 - 0 0083 TOR TO ROCK 

137A 682.73 682.66 687.7 882.7 Phaae II wal l 

137B 682.66 692.62 588.8 658.8 Phaae II wel l N/A 123.8 -0 .0008 123.7 -0 .0003 BRIDQE TO TOR 

138A 682 37 892.30 688.6 8 8 4 6 Phaae II wal l 

138B 882.28 692 22 588.3 678.3 Phaae II weU N/A 105.2 -0 .0008 106.2 -0 .0008 BRIDGE TO TOR 

138A 728.01 727.91 722.4 7 1 2 4 Phaae II watt 

138B 7 2 4 6 6 723.92 6 6 6 6 656.6 Phaae II well N/A 63.7 -0 .0830 6 3  7 -0 .0742 BRIDQE TO TOR 

138C 724.66 723.85 666.3 631.3 Phaae II wal l N/A 18.8 0.0005 18.8 -0 .0035 TOR TO ROCK 

140 889.17 889.16 681.7 878.2 Phaae II wel l N/A N/A N/A NO ACCOMPANYING WELL 

HB1S 688.80 688.51 688.98 680.6 880.8 

H B I D 888.82 687 87 888.30 666 7 6 8 0 7 21.6 0.0008 21.4 - 0 0298 21.6 -0 .0319 SHAL TO INT 

HB2 688.87 888.77 N/A N/A N/A NO ACCOMPANYING WELL 

HB3 688.37 888.24 N/A N/A N/A NO ACCOMPANYING WELL 

H 8 4 8 689.10 6 8 8 7 2 668.63 880.5 6 6 0 6 

HB4D 689.10 6 8 8 7 0 688.58 867.2 6 6 2 2 20.1 00000 19.9 -0.0010 18.9 -0 .0020 SHAL TO INT 

HBS 688.82 6 8 8 7 6 N/A N/A N/A NO ACCOMPANYING WELL 

HBO 688.66 688 62 N/A N/A N/A NO ACCOMPANYING WELL 

•  U N S A l URATED PORTIO U OF SCREEN IS A( :COUNTED FOR 

BRIDGE  WELL SCREEN BRIDGES WATER TABLE 

TOD  SCREENED AT TOP OF DISTAL 

TOR • SCREENED AT TOP OF ROCK 

N/A . NOT APPLICABLE  NO COMPANION WELL DATA 

C T R  . CENTER 
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TABLE 3-11 RI REPORT 

BEDROCK HYDRAULIC CONDUCTIVITY REVISION:0 

CALCULATED FROM PACKER TEST RESULTS DATE: 11-12-92 

1991 & 1992 FIELD INVESTIGATIONS 
Parker Landfill Project 

Lyndonville, Vermont 


TEST AVERAGE 
AVERAGE INTERVAL AVERAGE FRICTIONAL TOTAL HEAD HYDRAULIC HYDRAULIC COMMENTS 

BORING GAUGE (feet below VOLUIUIEOF HEAD ON TEST ZONE CONDUCTIVITY CONDUCTIVITY 
LOCATION PRESSURE ground surface) FLOW/ LOSS (drawdown) (cm/sec) (cm/sec) 

(pel) (cfs) (feet) (feet) 

B102B 14 123.2-130.4 0 - - IMPERII EABLE FORMATION 

TOOK NO 

38 0 - - II^PERMEABLE Vi/ATER 

55 0 - - IK/IPERMEABLE IMPERMEABLE 

B107 28 161.5-173.7 6.0E-04 O.OE+00 86.78 9.2E-0S 

55 9.4E-04 O.OE+OO 149.843 8.3E-05 

84 1.4E-03 O.OE+OO 216.14 8.eE-05 

55 9.6E-04 O.OE+OO 149.381 8.5E-05 8.7E-05 

B109C 28 188.1 -199.6 4.7E-04 7.1E-04 322.1 2.5E-06 
EXTREMELY LOW 

54 e.5E-04 1.3E-02 320.8 3.7E-0e FLOW VOLUMES 

FORMATION 

82 2.0E-03 7.9E-02 385.1 1.1E-05 VtRTU/\LLY 

IMPERMEABLE: 

54 1.5E-03 5.1E-02 320.7 8.8E-06 POSSIBLE PACKER 4 

PIPE LEAKAGE 

27 1.1E-03 7.1E-04 258.7 7.9E-06 6.8E-06 

B112B 35 151.0-162.0 4.9E-04 6.7E-03 241.8 3.7E-0e EXTREMELY LOW 

FLOW VOLUMES 

72 9.8E-04 2.0E-02 326.9 5.6E-06 FORMATION 

VIRTTUALLY 

104 1.3E-03 3.4E-02 400.5 6.4E-06 IMPERMEABLE; 

POSSIBLE PACKER 4 

72 8.9E-04 1.8E-02 326.9 4.9E-06 PIPE LEAKAGE 

36 6.7E-04 1.1E-02 244.1 5.2E-06 5.2E-06 

B115B 15 104.5-109.5 4.8E-02 1.90E+01 40.865 2.4E-02 

30 7.7E-02 5.50E-fO1 39.05 4.0E-02 

43 7.SE-02 5.30E+01 71.521 2.1E-02 

30 6.2E-02 3.50E+01 58.94 2.1E-02 

15 4.6E-02 2.00E+01 39.76 2.3E-02 2.6E-02 

B120C 20 120.0-131.0 O.OE-KIO - - IK/IPERIUIEABLE 
FORMATION 

40 O.OE+00 - II^PERMEABLE TOOK NO 

WATER 

60 O.OE+00 - - II^PERMEABLE IMPERMEABLE 
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TABLE 3-11 Ri REPORT 

BEDROCK HYDRAULIC CONDUCTIVITY REVISION:0 

CALCULATED FROM PACKER TEST RESULTS DATE; 11-12-92 

1991 & 1992 FIELD INVESTIGATIONS 

Parker Landfill Project 

Lyndonville, Vermont 


TEST AVERAGE 
AVERAGE INTERVAL AVERAGE FRICTIONAL TOTAL HEAD HYDRAULIC HYDRAULIC COMMENTS 

BORING GAUGE (feet below VOLUME OF HEAD ON TEST ZONE CONDUCTIVITY CONDUCTIVITY 

LOCATION PRESSURE ground surface) FLOW LOSS (drawdown) (cm/sec) (cm/sec) 
(psi) (cfs) (feet) (feet) 

120E 39.40 207-216 7.5E-04 O.OE+00 119.714 1 .OE-04 

O.OE+OO 28.7 O.OE+OO ABORTED; PACKER FAILURE 

77.90 4.1E-02 	 3.2E+01 177.014 3.8E-03 

40.50 	 1.4E-02 2.1E+00 120.146 2.0E-O3 2.0E-03 

187-196 O.OE+00 31.5 O.OE+00 ABORTED 

70.00 3.8E-03 	 O.OE+00 193.2 3.2E-04 

92.50 4.4E-02 	 3.1E+01 214.183 3.4E-03 SOME VERTICAL LEAKAGE 

70.00 	 1.5E-04 O.OE+OO 193.2 1.3E-05 

O.OE+OO 31.5 O.OE+00 1.7E-04 ABORTED 

30.00 	 167-176 OOE+00 98 O.OE+OO 

60.00 	 O.OE+OO 167.3 O.OE+00 

90.00 1.2E-03 	 O.OE+00 236.6 8.2E-05 

60.00 	 O.OE+00 167.3 O.OE+00 

30.00 	 O.OE+OO 98 O.OE+OO 8.2E-0S 

25.00 	 142-157 O.OE+OO 86.45 O.OE+00 

50.00 	 O.OE+00 144.2 O.OE+00 

85.00 1.5E-03 	 O.OE+00 225.05 1.1E-04 

50.00 	 O.OE+OO 144.2 O.OE+00 

25.00 	 0,0E+00 86.45 O.OE+OO 1.1E-04 

20.00 	 112-121 O.OE+00 74.9 O.OE+OO 

40.00 	 O.OE+OO 121.1 O.OE+00 

60.00 1.6E-04 	 O.OE+OO 167.3 1.6E-05 

40.00 7.8E-05 	 O.OE+00 121.1 1.1E-05 

20.00 3.3E-05 	 O.OE+00 74.9 7.4E-06 1.1E-05 
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TABLE 3-11 RI REPORT 

BEDROCK HYDRAULIC CONDUCTIVITY REVISION:0 

CALCULATED FROM PACKER TEST RESULTS DATE: 11-12-92 

1991 & 1992 FIELD INVESTIGATIONS 

Parker Landfill Project 

Lyndonville, Vermont 


TEST AVERAGE 

AVERAGE INTERVAL AVERAGE FRICTIONAL TOTAL HEAD HYDRAULIC HYDRAULIC COMMENTS 

BORING GAUGE (feet below VOLUME OF HEAD ON TEST ZONE CONDUCTIVITY CONDUCTIVITY 

LOCATION PRESSURE ground surface) FLOW LOSS (drawdown) (cm/sec) (cm/sec) 

(psi) (cfs) (feet) (feet) 

B125B 16 76.6 - 88.5 O.OE+00 — — IMPERMEABLE 

FORMATION 

32 O.OE+OO - - IMPERMEABLE TOOK NO 

WATER 

48 O.OE+00 - - IMPERMEABLE IMPERMEABLE 

B126B 56 262.8-282.7 1.4E-02 3.79E+00 398.3 4.0E-05 

108 1.3E-02 3.45E+00 518.2 2.9E-05 

56 1.2E-02 2.63E+00 399.5 3.0E-05 3.3E-05 

B126B 46 219.0-229.1 1.1E-04 - - _ 
BLEW PACKERS 

88 1.6E-04 - - _ 

111 - - - 

B126B 37 218.5-228.5 1.3E-04 1.39E-03 308.6 6.7E-07 EXTREMELY LOW 

FLOW VOLUMES 

76 2.2E-04 2.87E-03 3S8.3 9.1E-07 FORMATION 

VIRTUALLY 

90 8.0E-03 1.11E+00 431.7 3.4E-05 IMPERMEABLE; 

POSSIBLE PACKER 4 

74 2.7E-03 1.5eE-01 393.5 1.3E-05 PIPE LEAKAGE 

37 O.OE+00 - - IMPERMEABLE 9.7E-0e 

B126B 38 199.0-209.0 8,9E-05 7.40E-04 291.4 4.6E-07 
FLOWAT90PSI 

78 2.2E-04 2.60E-03 383.4 9.5E-07 PROBALY DUE 

TO PACKER LEAKAGE; 

90 9.8E-03 1.46E+00 409.5 4.3E-05 AS PRESSURE 

INCREASED VOLUME 

78 1.3E-04 1.27E-03 383.4 5.8E-07 OF FLOW DECREASED. 

38 O.OE+OO - - IMPERMEABLE 8.9E-06 

B126B 36 183.0-193.0 1.8E-03 6.12E-02 270.7 1.1E-05 

72 6.0E-03 5.51 E-01 353 3.0E-05 POSSIBLE PACKER 

LEAKAGE AT 

89 1.1E-02 1.52E+00 393.5 4.5E-05 70 4 89 PSI 

AT 89 PSI PACKER 

70 1.6E-03 5.21 E-02 348,9 8.2E-06 ROSE A 1/2 IN. 

36 6.7E-04 9.69E-03 270.8 5.2E-06 2.0E-05 
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TABLE 3-11 RI REPORT 

BEDROCK HYDRAULIC CONDUCTIVITY REVISION:0 

CALCULATED FROM PACKER TEST RESULTS DATE: 11-12-92 

1991 & 1992 FIELD INVESTIGATIONS 
Parker Landfill Project 

Lyndonville, Vermont 


TEST AVERAGE 
AVERAGE INTERVAL AVERAGE FRICTIONAL TOTAL HEAD HYDRAULIC HYDRAULIC COMMENTS 

BORING GAUGE (feet below VOLUME OF HEAD ON TEST ZONE CONDUCTIVITY CONDUCTIVITY 
LOCATION PRESSURE ground surface) FLOW LOSS (drawdown) (cm/sec) (cm/sec) 

(psi) (cfs) (feet) (feet) 

B126B 24 132.0-142.0 4.5E-05 2.20E-04 192.2 4.0E-07 EXTREMELY LOW 

FLOW VOLUMES 

47 O.OE+OO - - IMPERMEABLE FORMATION 

VIRTUALLY 

71 6.7E-05 3.50E-04 300.3 4.0E-07 2.eE-07 IMPERMEABLE; 

POSSIBLE PACKER 4 

PIPE LEAKAGE 

B126B 19 119.0-129.0 O.OE+OO - - IMPERMEABLE 

EXTREMELY LOW 

38 6.7E-05 3.15E-04 211.4 5.5E-07 FLOW VOLUMES 

FORMATION 

58 8.9E-05 4.47E-04 257.4 6.0E-07 3.8E-07 VIRTUALLY 

IMPERMEABLE: 

POSSIBLE PACKER 4 

PIPE LEAKAGE 

B127C 14 93.0 - 99.5 O.OE+00 - - IMPERMEABLE 
FORMATION 

28 O.OE+00 - - IMPERMEABLE TOOK NO 

WATER 

42 O.OE+OO - - IMPERMEABLE IMPERMEABLE 

B127D 108-125.6 O.OE+00 33.58 O.OE+00 	 ABORTED 

4.00 97.2-108.3 6.9E-04 	 O.OE+00 42.82 2.3E-04 

34.00 	 2.3E-03 O.OE+00 112.12 2.9E-04 2.3E-04 LEAKY PIPES 

O.OE+00 33.58 O.OE+OO ABORTED 

51.00 	 O.OE+OO 151.39 O.OE+00 

10.00 52.4-64 	 O.OE+00 56.68 O.OE+00 ABORTED 

19.00 2.2E-05 	 O.OE+00 77.47 4.1E-0e 

29.00 6.7E-05 O.OE+00 100.57 9.4E-06 4.1E-06 MINOR LEAKAGE 

B132 17.00 62.8-83.2 O.OE+00 49.47 O.OE+OO 

33.00 4.5E-04 	 O.OE+00 86.43 4.5E-05 

50.00 7.4E-04 	 O.OE+00 125.7 5.1E-05 SMALL LEAK 

33.00 2.2E-04 	 O.OE+OO 86.43 2.3E-05 

17.00 O.OE+00 49.47 O.OE+00 2.4E-05 
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TABLE 3-11 RI REPORT 

BEDROCK HYDRAULIC CONDUCTIVITY REVISION:0 

CALCULATED FROM PACKER TEST RESULTS DATE: 11-12-92 

1991 & 1992 FIELD INVESTIGATIONS 
Parker Landfill Project 
Lyndonville, Vermont 

TEST AVERAGE 

AVERAGE INTERVAL AVERAGE FRICTIONAL TOTAL HEAD HYDRAULIC HYDRAULIC COMMENTS 
BORING GAUGE (feet below VOLUME OF HEAD ON TEST ZONE CONDUCTIVITY CONDUCTIVITY 

LOCATION PRESSURE ground surface) FLOW LOSS (drawdown) (cm/sec) (cm/sec) 

(psi) (cfs) (feet) (feet) 
B136 30.00 172.5-192 O.OE+00 91 O.OE+00 

61.00 1 .OE-03 O.OE+00 162.61 5.9E-05 

91.00 1.1E-03 O.OE+00 231.91 4.2E-05 

61.00 9.8E-04 O.OE+00 162.61 5.5E-05 

30.00 4.5E-04 O.OE+00 91 4.5E-05 

28.00 143.5-192 2.8E-03 O.OE+00 85.38 1.4E-05 

56.00 4.5E-03 7.3E-01 149.329 1.3E-04 

28.00 5.7E-03 7.3E-01 84.649 2.9E-04 

56.00 9.2E-03 1.5E+00 148.598 2.7E-04 1.OE-04 


B139 18.00 109-122.8 9.4E-04 O.OE+00 61.92 1.8E-04 


37.00 1.2E-03 O.OE+00 105.81 1.4E-04 

55.00 1.5E-03 O.OE+00 147.39 1.2E-04 

37.00 1.OE-03 O.OE+OO 105.81 1.1E-04 

18.00 6.2E-04 O.OE+00 61.92 1.2E-04 1.3E-04 
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Page 5 of 5 



TABLE 3-12 RI Report 

GROUNDWATER ELEVATIONS Revision: 1 

ALL FIELD INVESTIGATIONS Date: 01 -18-94 

Parker Landfill Project 
Lyndonville, Vermont 

10/30/91 11/11/91 6/25/92 7/28/92 9/10/92 8/25/93 9/07/93 Standard 

GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER Average Deviation 

W E L L  * ELEV (ft) ELEV (ft) ELEV (ft) ELEV (ft) ELEV. (ft) ELEV. (tt) ELEV. (ft) (ft) (ft) 
101A DRY DRY 753.00 752.92 

101B 746.05 747.67 756.30 748.98 746.80 745.73 745.59 748.16 3.79 

102A 741.19 741.94 742.89 742.24 740.97 739.11 738.78 741.02 1.56 

102B 736.40 737.28 738.55 737,55 735.90 734.81 734.62 736.44 1.45 

103A 739.78 740.13 740.03 739.60 738.82 736.73 736.59 738.81 1.53 

103B 720.25 721.29 722.00 721.58 720,67 7196S 719,34 720.68 1.00 

1030 720.47 721.50 722.26 CASING RAISED (SEE1030R) 71975 71946 

103CR 721.65 720.82 

105! 724.61 724.39 723.96 722.79 722.64 

105 704.27 705,13 707.57 704.62 704.99 704.44 703.77 704.97 1.23 

106A 724.21 724,45 724.01 724.67 724,15 723.45 723.33 724.04 0.49 

106B 724.31 724,48 725.03 724,81 724.37 723.28 723,1 724.20 0.73 

108A 724,45 724,57 725.00 724,79 724.34 723.16 723.31 724.23 0.72 

1081 722.25 721,94 721,57 720,55 720.36 

1088 692.83 693,64 693.34 693,18 693.18 692,81 692.64 693.09 0.35 

109A 693.28 694.34 693.99 693,84 693.71 

109B 692.62 693,71 693.48 693,28 693.17 692.66 692.35 693.04 0.50 

1090 692.69 693,81 694.09 693,34 693.33 692.84 692.43 693.22 0.60 

110A 692.42 693,43 693.11 692.94 692,89 692.36 692.1 692.75 0.47 

110B 692.40 693.57 693.15 693.07 692,90 

111R 695.34 694.63 

112A DRY DRY DRY DRY DRY 

112B 699.66 700,66 700.72 700.35 699,96 699.22 698.9 699.92 0.70 

113A 692.03 692,96 692,62 692.45 692,38 691.83 691.62 692.27 0.47 

1138 691.99 692,89 692,57 692.40 692,31 691.8 691.59 692.22 0.45 

114A 753.47 753,96 753,97 753,63 753,33 753.14 752.86 753.48 0.41 

114B 716.55 718.07 719,15 718.06 716.62 715,67 715.17 717.04 1.43 

115A 749.62 749.95 749.72 74943 749.24 749,29 749.21 749.49 0.28 

1158 717.55 718.79 719.47 718.92 717.93 717.15 71684 718.09 0.99 

117A 728.80 729.19 730,68 729,53 728.05 727.26 727.18 728.67 1.27 

1178 720.69 721.43 722.01 721.55 720,81 719.71 719.48 720.81 0.95 

118A 692.51 693.54 693.14 692.96 692.86 692,32 692.09 692.77 0.50 

1188 692.42 693.40 693.01 692,84 692.75 692.22 691.99 692.66 0.48 

119A 746.40 746.40 746.79 746,30 745.63 743.53 743.37 745.49 1.44 

119B 691.00 691.30 691.16 691,04 690,74 690.64 690.64 690.93 0.26 

1190 691.10 691.40 691.26 691,11 691,06 690.75 690.65 691.05 0.27 

120A 689.83 689.71 689,68 689.57 68944 689.17 689.13 68950 0.27 

1208 689.77 689.68 689,68 68956 689.45 689,13 689.06 689.48 0.28 

1200 689.75 689.65 689,65 689.53 689.42 

120D 690.70 690.91 690.77 690.44 690.12 

120E _ 691,34 691.26 691.04 690,89 690.81 

121A 688.75 688.74 688,76 688.52 688.01 688.13 688.09 688.43 0.34 

1218 688.80 688.79 688.79 688.54 688,31 688,15 688.12 688.50 0.31 

1210W 688.72 688.73 688,80 688.53 688.25 688.08 688.11 688.46 0.31 

122 68954 689,29 689,06 688.49 688.41 

MW4A 692.21 692.27 693,17 692,87 692.65 692.09 691.98 692.46 0.44 

125A 692.19 692.08 

1258 692.78 692.65 692,63 692,35 692.18 690,58 690.95 692.02 0.89 

126A 689.25 689.12 689,10 688.90 688.86 688.66 688.58 688.92 0.25 

1268 689.37 689.24 689.36 689,05 687,92 688.8 688.79 688 93 0.51 

127A 672.63 672.63 672,45 672,32 672,27 672,26 672.28 672.41 0.17 

1278 672.54 672.52 672.35 672,20 672.14 

1270 672.57 672.43 672,38 672.21 672.18 

127D 671.65 

MW13 724.48 724.79 725,44 725.04 724.46 723,6 723.47 724.47 0.72 

1318 690.86 691.50 691.23 691,00 690.99 690.63 690.49 690.96 0.34 

131C 690.91 691.54 691.29 691.02 690.89 690,69 NO READ 

132 722.02 721.69 721.33 720.9 720.78 
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RI Report 

Revision: 1 

Date: 01-18-94 

10/30/91 

GROUNDWATER 

W E L L * ELEV. (ft) 

MW10 735.14 

133 

104 721.41 

ERTl 


134A 


1348 


107 


135A 


1358 


136A 


1368 


136C* 


137A 


137B 


138A 


1388 


139A 


1398 


1390 


1391 


140 


141 


143 


201 OW 

202OW 689.40 

2 0 3 A - 2 

2 0 3 A - 3 

2 0 3 A - 4 

2038 


2 0 4 A - 2 


2 0 4 A - 3 


2 0 4 A - 4 


2048 

Dam Ret W HI 

MW3 

301 692.50 

301A 

302 693.30 

303 699,90 

304 705.80 

305 723,90 

306 

307 DRY 

308 740,00 

309 749,80 

310 752,70 

311 758,20 

312 

313 

314 

MW6A 


MW8 


MW8A 

MW9 

H81S 688.96 

HB ID 688.87 

HB2 


H83 


TABLE 3-12 

GROUNDWATER ELEVATIONS 


ALL FIELD INVESTIGATIONS 


Parker Landfill Project 

Lyndonville, Vermont 


11/11/91 6/25/92 7/28/92 9/10/92 8/25/93 9/07/93 

GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER 

ELEV. (ft) ELEV (ft) ELEV. (ft) ELEV. (R) ELEV. (ft) ELEV. (ft) 

735.72 	 73639 735.49 734.29 733.86 733,66 

735.39 	 734.71 733,50 732.75 732.58 

722.22 	 722.90 722.38 721.27 720.55 720,31 

724,50 	 725,07 724.74 724,20 723.52 723.29 

725,62 725.47 724.62 723.72 723,63 

725.00 	 724,77 724.35 

724.96 	 724.71 724.34 723.09 722.94 

724.66 724,42 724.02 722,71 722,63 

704,13 703,69 703,50 704.57 703.17 

691.93 	 691.53 691.1 690.98 

691.59 691,36 691.04 690.92 

691,10 691,03 690,57 690.46 

692,73 692,66 692,11 DRY 

692,80 	 692,65 692.62 692.06 691.82 

692,37 692,30 691.67 691.44 

692.28 692,22 691.61 691.39 

72990 729,01 727,91 72682 726.65 

725.05 	 724.55 723,92 

725.13 	 724.56 723.85 722.81 722.62 

724.91 	 724.76 

68936 	 689.17 68916 688,84 688.75 

697,93 698.08 

727.57 	 727.51 

690.00 	 68975 689,57 689.31 689.32 

689,80 	 689.61 68933 689,13 688,96 688.82 

722,96 722.75 

723.31 723.16 

723,24 723.09 

708,17 700.39 

723.41 	 723.29 

723.34 723.2 

r 723.29 723.15 

705.54 	 704.37 

689.30 NM NM NM 

733,6 733.96 

DESTROYED 692,18 DRY 

695.06 	 692.71 692,14 

693.30 	 694.20 694.37 693,96 695,69 695.35 

700.00 700,50 699,95 699,46 699.81 699.76 

70610 70603 705.69 705.49 705.76 705,71 

724.40 	 723.97 724.47 723,95 723.74 723.83 

719.20 718,60 718,20 718.32 718.44 718.41 

DRY 733,95 DRY 734.92 733.09 DRY 

740.00 	 739.91 73992 73987 739.89 

749.60 	 749.50 74949 749.62 749.52 NO READ 

752.60 752.90 	 752.55 751,99 752,28 

758,40 	 758.20 757.40 758.06 757.96 758,12 

688,61 688.86 688,41 

688,57 688.80 688,30 

668,92 668.96 668.80 

692,19 722,20 691.91 691.42 691.25 

781,93 NM NM 

784,68 NM 783.06 782.71 780.09 

730,06 730.11 

688,80 688.82 688.51 688.99 688,16 688.16 

688.82 	 688.77 687.87 688.30 

689.10 	 688.87 688.77 688.53 688.49 

688.59 	 688.37 688.24 687.96 687.95 

Average 

(ft) 

734.94 

721.58 

68929 

694.31 

699.91 

705.80 

724.04 

758.05 

Standard 

Deviation 

(ft) 

1.02 

0.97 

0.35 

0.93 

0.31 

0.21 

0.28 

0.32 

0,36 688.63 
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TABLE 3-12 RI Report 

GROUNDWATER ELEVATIONS Revision: 1 

ALL FIELD INVESTIGATIONS Date: 01-18-94 

Parker Landfill Project 
Lyndonville, Vermont 

10/30/91 11/11/91 6/25/92 7/28/92 9/10/92 8/25/93 9/07/93 Standard 

GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER Average Deviation 

W E L L * ELEV. (ft) ELEV, (ft) ELEV, (ft) ELEV. (ft) ELEV, (ft) ELEV. (ft) ELEV. (ft) (ft) (ft) 

H84S 689.07 689.10 688.52 688.72 688.63 688.47 688.42 688,70 0.28 

HB4D 689,06 689.10 688.90 688.70 688.59 

HB5 689.03 688.82 688.76 688.59 688.52 

HB6 688.91 688.66 688.62 688.47 688.39 

NIVI = NOT MEASURED 

File:\parker\ri\watel.wr1 
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TABLE 3-13 RI REPORT 
RESULTS OF HYDRAULIC CONDUCTIVITY TESTING REVISION:0 

OF PIEZOMETERS IN SURFACE WATER Date: 11-12-92 
1991 & 1992 FIELD INVESTIGATIONS 


Parker Landfill Project 

Lyndonville, Vermont 


WELL 


I.D. 


Unnamed 


Stream 


301 

302 

303 

304 

305 

306 

307 

308 

309 

310 

311 


.;:..:• MEAN .:̂ :.::S:;;i;;; 

Passumpsic 
River 

312 
313 
314 

File:parker\ri\piezkval.wr1 

HYDRAULIC 

CONDUCTIVITY 

(cm/sec) 

2.7E-04 

3.1E-05 

5.7E-05 
4.9E-04 
9.2E-04 
1.1E-04 

6.3E-03 
2.1E-05 

1.3E-05 
4.1E-05 
5.8E-04 

•:••:.:••• 1 .5E-04 '̂

No Data 

No Data 

2 . 2 E - 0 2 
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TABLE 3-14 RI REPORT 
VERTICAL HYDRAULIC GRADIENTS IN SURFACE WATER BODIES REVISIONO 

1991,1992 DATE: 11-12-92 
Parker Landfill Project 
Lyndonville, Vermont 

UNNAMED STREAM 
301/301A 302 303 304 

DATE P SS i P SS 1 P SS i P SS 1 
TOP OF CASING ELEVATION 695.74 695.74 697.80 697.80 702.78 702.78 708.69 708.69 

6/18/91 Depth to Water from TOC 3.90 2.35 4.69 1.90 2.60 2.75 2.80 2.45 
Elevation of Water 691.84 693.39 -0.775 693.11 695.90 -1.395 700.18 700.03 0.075 705.89 706.24 -0.175 

7/1/91 Depth to Water from TOC 4.16 2.62 4.72 2.08 3.02 2.03 2.98 2.74 
Elevation of Water 691.84 693.12 -0.64 693.11 695.72 -1.305 700.18 700.75 -0.285 705.89 705.95 -0.03 

7/11/91 Depth to Water from TOC 4.08 2.64 4.30 2.10 3.12 2.15 3.00 2.75 
Elevation of Water 691.66 693.10 -0.72 693.50 695.70 -1.1 699.66 700.63 -0.485 705.69 705.94 -0.125 

7/25/91 Depth to Water from TOC 4.13 2.61 4.46 2.17 3.20 2.10 2.12 2.75 
Elevation of Water 691.61 693.13 -0.76 693.34 695.63 -1.145 699.58 700.68 -0.55 706.57 705.94 0.315 

8/9/91 Depth to Water from TOC 4.15 2.66 4.55 2.25 3.20 2.23 3.12 2.72 
Elevation of Water 691.59 693.08 -0.745 693.25 695.55 -1.15 699.58 700.55 -0.485 705.57 705.97 -0.2 

9/30/91 Depth to Water from TOC 3.20 1.74 4.51 2.20 2.91 2.13 2.89 2.45 
Elevation of Water 692.54 694.00 -0.73 693.29 695.60 -1.155 699.87 700.65 -0.39 705.80 706.24 -0.22 

11/11/91 Depth to Water from TOC DESTROYED 4.51 1.70 2.79 1.33 2.59 2.30 
Elevation of Water N/A 693.29 696.10 -1.405 699.99 701.45 -0.73 706.10 706.39 -0.145 

5/27/92 Depth to Water from TOC 3.25 1.81 3.39 1.95 2.52 1.65 2.68 2.39 
Elevation of Water 692.44 693.93 -0.745 694.41 695.85 -0.72 700.26 701.13 -0.435 706.1 706.3 -0.1 

6/25/92 Depth to Water from TOC 3.63 1.97 3.6 2.2 2.28 1.83 2.66 2.48 
Elevation of Water 692.06 693.77 -0.855 694.2 695.6 -0.7 700.5 700.95 -0.225 703.03 706.21 -1.59 

7/28/92 Depth to Water from TOC 2.98 2.16 3.43 2.43 2.83 2.12 3 2.82 
Elevation of Water 692.71 693.58 -0.435 694.37 695.37 -0.5 699.95 700.66 -0.355 705.69 705.87 -0.09 

9/10/92 Depth to Water from TOC 3.55 2.05 3.85 2.45 3.32 2.48 3.2 3.13 
Elevation of Water 692.14 693.69 -0.775 693.95 695.35 -0.7 699.46 700.3 -0.42 705.49 705.56 -0.035 

HYDRAULIC CONDUCTIVITY (cm/sec) 2.7E-04 3.1E-05 5.7E-05 4.9E-04 
P = ELEVATION OF WATER INSIDE THE PIEZOMETER 

SS= STREAM SURFACE ELEVATION 

i = VERTICAL GRADIENT; POSITIVE = UPWARD GRADIENT(GAINING), NEGATIVE=DOWNWARD GRADIENT(LOSING) 

NOTE: 

BOTTOM OF EACH PIEZOMETER IS LOCATED 2.0 FEET BELOW THE STREAM BED. GRADIENTS WERE CALCULATED USING THE 

DIFFERENCE IN HEAD BETWEEN THE STREAM AND THE WATER IN THE PIEZOMETER OVER A DISTANCE OF TWO FEET. 

TOC for 301A is 695.69 

File parker\ri\piezgrd.wri 
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TABLE 3-14 RI REPORT 

PIEZOMETER GRADIENTS REVISION:0 

1991, 1992 
Parker Landfill Project 
Lyndonville, Vermont 

DATE: 11-12-92 

UNNAMED STREAM 
305 306 307 308 

DATE P SS i P SS i P SS i P SS 1 
TOP OF CASING ELEVATION 726.87 726.87 720.95 720.95 737.82 737.82 742.46 742.46 

6/18/91 

7/1/91 

7/11/91 

7/25/91 

8/9/91 

9/30/91 

11/11/91 

5/27/92 

6/25/92 

7/28/92 

9/10/92 

Depth to Water from TOC 
Elevation of Water 
Depth to Water from TOC 
Elevation of Water 
Depth to Water from TOC 
Elevation of Water 
Depth to Water from TOC , 
Elevation of Water 
Depth to Water from TOC 
Elevation of Water 
Depth to Water from TOC 
Elevation of Water 
Depth to Water from TOC 
Elevation of Water 
Depth to Water from TOC 
Elevation of Water 
Depth to Water from TOC 
Elevation of Water 
Depth to Water from TOC 
Elevation of Water 
Depth to Water from TOC 
Elevation of Water 

HYDRAULIC CONDUCTIVITY (cm/sec) 

2.55 
724.32 

2.67 
724.32 

2.74 
724.13 

2.89 
723.98 

2.95 
723.92 

2.94 
723.93 

2.46 
724.41 

2.46 
724.41 

2.9 
723.97 

2.4 
724.47 

2.92 
723.95 

2.70 
724.17 

2.72 
724.15 
DRY 

2.65 
724.22 
DRY 

DRY 

2.35 
724.52 
DRY 

2.9 
723.97 
DRY 

DRY 

9.2E-04 

0.075 

0.085 

N/A 

-0.12 

N/A 

N/A 

-0.055 

N/A 

0 

N/A 

N/A 

2.30 
718.65 

2.62 
718.65 

2.68 
718.27 

2.73 
718.22 

2.75 
718.20 

2.42 
718.53 

2.66 
718.29 

2.74 
718.21 

2.69 
718.26 

2.83 
718.12 

NOT MEASURED 

1.80 
719.15 

2.21 
718.74 

2.35 
718.6 
2.75 

718.2 
2.63 

718.32 

1.97 
718.98 

2.32 
718.63 

2.55 
718.4 
2.75 

718.2 
2.81 

718.14 
1.1E-04 

0.06 

0.18 

0.03 

-0.02 

0.04 

N/A 

0.085 

0.055 

0.1 

0 

0.09 

DRY 
DRY 
5.11 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
3.46 

734.36 
3.87 

733.95 
DRY 

2.9 
734.92 

DRY 

2.46 
735.36 
DRY 

3.40 
734.42 
DRY 

DRY 

DRY 

DRY 

DRY 

DRY 

2.49 
735.33 

6.3E-03 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

-0.205 

2.50 
739.96 

2.67 
739.96 

2.72 
739.74 

2.71 
739.75 

2.57 
739.89 

2.44 
740.02 

2.42 
740.04 

2.46 
740 

2.55 
739.91 

2.54 
739.92 
DRY 

2.40 
740.06 

2.43 
740.03 

2.44 
740.02 

2.36 
740.10 

2.45 
740.01 

2.12 
740.34 

2.34 
740.12 

2.46 
740 
2.4 

740.06 
2.5 

739.96 
DRY 

2.1E-05 

-0.05 

-0.035 

-0.14 

-0.175 

-0.06 

-0.16 

-0.04 

0 

-0.075 

-0.02 

N/A 

P = ELEVATION OF WATER INSIDE THE PIEZOMETER 

SS= STREAM SURFACE ELEVATION 

i = VERTICAL GRADIENT; POSITIVE = UPWARD GRADIENT(GAINING), NEGATIVE=DOWNWARD GRADIENT(LOSING) 

NOTE: 

BOTTOM OF EACH PIEZOMETER IS LOCATED 2.0 FEET BELOW THE STREAM BED. GRADIENTS WERE CALCULATED USING THE 

DIFFERENCE IN HEAD BETWEEN THE STREAM AND THE WATER IN THE PIEZOMETER OVER A DISTANCE OF TWO FEET. 

TOC for 301A is 695,69 

File parker\ri\piezgrd.wri 
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TABLE 3-14 RI REPORT 

PIEZOMETER GRADIENTS REVISION:0 

1991, 1992 DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

UNNAMED STREAM PASSUMPSIC 
309 310 311 312 

DATE P SS i P SS i P SS i P SS i 
TOP OF CASING ELEVATION 751.89 751.89 755.57 755.57 761.40 761.40 691.59 691.56 

6/18/91 Depth to Water from TOC 2.77 2.74 2.55 2.45 3.10 2.93 
Elevation of Water 749.12 749.15 -0.015 753.02 753.12 -0.05 758.30 758.47 -0.085 

7/1/91 Depth to Water from TOC 2.41 2.38 2.71 DRY 2.40 3.02 
Elevation ot Water 749.12 749.51 -0.195 753.02 N/A 758.30 758.38 -0.04 

7/11/91 Depth to Water from TOC 2.30 2.38 1.00 DRY 3.34 2.90 
Elevation of Water 749.59 749.51 0.04 754.57 N/A 758.06 758.50 -0.22 

7/25/91 Depth to Water from TOC 2.32 2.32 DRY 2.37 3.41 2.83 
Elevation of Water 749.57 749.57 0 DRY 753.20 N/A 757.99 758.57 -0.29 

8/9/91 Depth to Water from TOC 2.42 2.47 2.52 DRY 3.35 2.95 
Elevation of Water 749.47 749.42 0.025 753.05 N/A 758.05 758.45 -0.2 

9/30/91 Depth to Water from TOC 2.08 2.00 2.89 DRY 3.25 2.54 
Elevation of Water 749.81 749.89 -0.04 752.68 N/A 758.15 758.86 -0.355 

11/11/91 Depth to Water from TOC 2.28 2.22 2.98 DRY 3.04 2.82 
Elevation of Water 749.61 749.67 -0.03 752.59 N/A 758.36 758.58 -0.11 

5/27/92 Depth to Water from TOC 2.29 2.34 2.31 DRY 2.95 2.98 
Elevation of Water 749.6 749.55 0.025 753.26 N/A 758.45 758.42 0.015 

6/25/92 Depth to Water from TOC 2.39 2.32 NO DATA NO DATA 3.2 3 2.95 2.95 
Elevation of Water 749.5 749.57 -0.035 N/A 758.2 758.4 -0.1 688.64 688.64 0 

7/28/92 Depth to Water from TOC 2.4 2.4 2.67 DRY 4 DRY 2.7 2.7 
Elevation of Water 749.49 749.49 0 752.9 N/A 757.4 N/A 688.89 688.89 0 

9/10/92 Depth to Water from TOC 2.27 2.34 3.02 DRY 3.32 DRY 3.15 3.21 
Elevation of Water 749.62 749.55 0.035 752.55 N/A 758.08 N/A 688.44 688.38 0.03 

HYDRAULIC CONDUCTIVITY (cm/sec) 1.3E-05 4.1E-05 5.8E-04 r \  j 2.2E-02 
P = ELEVATION OF WATER INSIDE THE PIEZOMETER 

SS= STREAM SURFACE ELEVATION 

i = VERTICAL GRADIENT; POSITIVE = UPWARD GRADIENT(GAINING), NEGATIVE=DOWNWARD GRADIENT(LOSING) 

NOTE: 

BOTTOM OF EACH PIEZOMETER IS LOCATED 2,0 FEET BELOW THE STREAM BED. GRADIENTS WERE CALCULATED USING THE 

DIFFERENCE IN HEAD BETWEEN THE STREAM AND THE WATER IN THE PIEZOMETER OVER A DISTANCE OF TWO FEET, 

TOC for 301A is 695,69 

File parker\ri\plezgrd,wr1 
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TABLE 3-14 RI REPORT 

PIEZOMETER GRADIENTS REVISION:0 

1991.1992 DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

PASSUMPSIC RIVER 
313 314 

DATE P SS 1 P SS i 
TOP OF CASING ELEVATION 690.82 690.82 671.61 671.61 

6/18/91 Depth to Water from TOC 
Elevation of Water 

7/1/91 Depth to Water from TOC 
Elevation of Water 

7/11/91 Depth to Water from TOC 
Elevation of Water 

7/25/91 Depth to Water from TOC 
Elevation of Water 

8/9/91 Depth to Water from TOC 
Elevation of Water 

9/30/91 Depth to Water from TOC 
Elevation of Water 

11/11/91 Depth to Water from TOC 
Elevation of Water 

5/27/92 Depth to Water from TOC 
Elevation of Water 

6/25/92 Depth to Water from TOC 2.25 2.25 2.69 2.69 
Elevation of Water 688.57 688.57 0 668.92 668.92 0 

7/28/92 Depth to Water from TOC 2.65 2.65 2.75 2.75 
Elevation of Water 688.17 688.17 0 668.86 668.86 0 

9/10/92 Depth to Water from TOC 2.52 2.68 2.81 2.9 
Elevation of Water 688.3 688.14 0.08 668.8 668.71 0.045 

HYDRAULIC CONDUCTIVITY (cm/sec) - V 2.2E-02 <V 2.2E-02 
P = ELEVATION OF WATER INSIDE THE PIEZOMETER 

SS= STREAM SURFACE ELEVATION 

i = VERTICAL GRADIENT; POSITIVE = UPWARD GRADIENT(GAINING), NEGATIVE=DOWNWARD GRADIENT(LOSING) 

NOTE: 

BOTTOM OF EACH PIEZOMETER IS LOCATED 2.0 FEET BELOW THE STREAM BED. GRADIENTS WERE CALCULATED USING THE 

DIFFERENCE IN HEAD BETWEEN THE STREAM AND THE WATER IN THE PIEZOMETER OVER A DISTANCE OF TWO FEET. 

TOC for 301A is 695.69 

File parker\ri\piezgrd.wri 
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TABLE 3-15 RI Report 

COMPOUNDS DETECTED Revision: 0 

GROUNDWATER CHARCTERIZATION Date: 1/18/94 

COMPOUNDS 
Acetone 

Butanone, 2
Dichloroethene, 1,2

Ethylbenzene 

Methyl-2-pentanone,  4

Tetrachloroethene 

Toluene 

Total Xylenes 

Trichloroelhene 

Bls(2-ethylhexyl) phthalale 

Diethyl phthalate 

Dimethylphenol, 2,4

Methylphenol,  4

Phenol 

Arsenic 

Barium 

Calcium 

Cobalt 
Iron 

Magnesium 

Manganese 

Nickel 

Potassium 

Sodium 

Zinc 

Ammonia Nitrogen 

Biochemical Oxygen Demand 

Chemical Oxygen Demand 

Hexavalent Chromium 

Nitrate/Nitrite Nitrogen 

Total Dissolved Solids 

Total Hardness 

Total Organic Carbon 

Total Phenol 

Parker Landfill Project 
Lyndonville, Vermont 

Results in mg/L (ppm) 

T142-1 T142-2 

8/26/93 8/27/93 
0.5 0.5 

0.95 0.92 

0.5 0.46 

0.021 

0.2 0.2 

0.01 
3 3.1 

0.034 0.035 

1 0.83 

0.018 

0.038 0.031 

0.11 

1.3 1.3 

0.095 0.085 

0.0133 0.024 

0.27 	 0.36 

390 390 

0.056 	 0.054 

41 68 
62 60 

3.3 3.6 

0.081 0.078 

29 28 

130 125 
0.024 

3.3 2.9 

570 590 

550 480 

<0.002 0.009 

<0.01 	 <0.01 

1830 940 

1230 1220 

210 194 

0.42 0.41 

Compounds not shown were not detected in either sample. 

No value indicates that the compound was not detected in that sample. 

FILE:TBL3-15.WR1 
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TABLE 3-16 RI Report 

VOLATILE ORGANIC COMPOUNDS DETECTED Revision: 0 

PUMP TESTS GROUNDWATER SAMPLES Date: 1/18/94 

Parker Landfill Project 
Lyndonville, Vermont 

Results in mg/L (ppm) 

B204B TEST 1 B204B TEST 2 142 TEST 

COMPOUNDS 8/31/93:17:04 TO 9/2/93; 12:22 9/7/93; 16:16 TO 9/10/93; 17:44 8/25/93; 10:12 TO 8/27/93; 20:13 

START 4 HRS. END START 4 HRS. 36 HRS. END START 4 HRS. 24 HRS. 48 HRS. 

Benzene 0.008 

111 TCA 0.007 

1,1 DCA 0.076 0.083 0.064 0.072 0.062 0.091 0.12 0.015 

Chloroethane 0.028 

1,2 DCE 2.3 2.5 2.2 2.6 2.4 2.4 2.3 0.5 0.48 0.5 0.46 

Ethylbenzene 0.024 0.018 0.022 0.021 

PCE 0.045 0.042 0.042 0.04 0.04 0.028 0.036 0.011 0.01 

Toluene 0.083 0.088 0.079 0.091 0.083 0.083 0.14 4 4.1 3 3.1 

TCE 2.7 2.6 2.6 2.5 2.4 2.1 2.1 0.92 1.2 1 0.83 

Vinyl Chloride 0.017 0.024 0.018 

Acetone 0.66 0.7 0.58 0.65 0.58 0.8 1.5 0.28 0.39 0.5 0.5 

2-butanone 1.3 1.3 1 1.1 0.97 1.4 2.1 0.51 0.81 0.95 0.92 

2-hexanone 0.036 

4-methyl-2~pentanone 0.056 0.06 0.05 0.056 0.064 0.12 0.13 0.16 0.2 0.2 

Total xylenes 0.048 0.031 0.052 0.034 0.035 

1,1 DCE 0.012 

Methylene chloride 0.022 0.027 0.031 0.044 0.028 0.034 0.024 

Carbon Disulfide 0.024 

Isopropyl Alcohol 1.4 1.1 0.88 0.84 0.74 1.8 

Bromodichloromethane 0.01 

No value indicates that the compound was not detected in that sample. 

VOC compounds not listed were not detected in any sample. 
FILE:TBL3-16.WR1 
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TABLE 3-17 RI Report 
Atmospheric Pressure Filtering Coefficients Revision: 1 

Parker Landfill Project 
Lyndonville, Vermont 

Well I.D. • Pump Test Background : Correction Factor 
142 2 0 4 B - 1 2 0 4 8 - 2 Used 

101B 0.34 0.34 
102A 0.30 0.51 0.55 0.30 
102B 0.34 0.33 0.38 0.34 
103 A 0.47 0.35 0.23 0.47 
103B 0.66 0.78 0.43 0.66 
103C 0.63 0.75 0.42 0.63 
104 0.45 0.75 -0 .02 0.45 
105 0.12 27.07 26.06 0.43 0.43 
1051 - 1 . 5 6 0.43 -0 .19 0.00 
106 A - 0 . 0 4 0.07 -0 .09 0.07 
106B -1 .56 0.09 -0 .01 0.09 
107 0.00 
108 A 0.00 
108B 0.73 3.16 -3 .46 0.62 0.62 
1081 0.00 
109A 0.95 0.77 0.88 0.86 
109B 1.00 0.90 0.95 0.95 
109C 0.96 0.87 0.94 0.92 
110A 0.97 0.73 0.87 0.86 
110B 1.00 0.85 0.90 0.92 
111R . 0.80 
1128 0.93 0.93 
113A 0.99 0.87 0.52 0.93 
113B 0.95 0.83 0.50 0.89 
113C 
114A 0.00 
114B 0.66 0.66 
115A 0.00 
115B 0.59 0.59 
117A 0.00 -0 .52 -0 .03 0.00 
117B 0.29 0.70 -0 .02 0.29 

Date: 1/18/94 

Commiants 

Based on 1028 

Note effects of 204B pumping tests 

Based on 134A 

Averaged 
Averaged 
Averaged 
Averaged 
Averaged 
Based on 1388,1108 

Averaged 
Averaged 
Data not applicable 
Based on 117A 

Based on 117A 
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TABLE 3-17 RI Report 
Atmospheric Pressure Filtering Coefficients Revision: 1 

Parker Landfill Project 
Lyndonville, Vermont 

Welll.D.: :::|;::;;^i;::;:viiy|:i:i^|i:i?^^ Background : Correction Factor 
• WA42':f^'m 2 0 4 B - 1 2 0 4 B - 2 Used 

118A 0.86 
1188 0.92 
119A 0.00 
1198 0.80 
119C 0.80 
120A 0.00 -0 .03 0.08 0.00 
1208 0.00 -0 .06 0.11 0.00 
120C 0.00 - 0 . 05 0.12 0.00 
120D 0.00 -0 .06 0.11 0.00 
120E 0.57 0.38 0.36 0.44 
121A 0.14 
1218 0.14 
1210W 0.00 
122 0.14 
125A 0.39 0.29 0.22 0.30 
1258 0.32 0.40 0.28 0.33 
126A 0.14 -0 .16 0.10 0.14 
1268 0 .20* - 0 . 1 4 0.10 0.20 
127A 0.00 
1278 
127C 
1318 0.80 
131C 0.80 
132 -0 .18 -0 .31 0.00 0.00 
1328 0.24 - 0 . 15 0 .00* 0.00 
133 0 .00* -1 .33 0.05 0.00 
134A 0.01 0.14 -0 .11 0.00 
1348 1.79 0.07 0.01 0.01 
135A 0.00 
1358 0.28 
135C 0.46 10.90 -5 .57 0.28 0.28 

Date: 1/18/94 

vjiv:. ;;;e6nittients; ;..:>: •.. 

Based on 109A 
Based on 109C 

Based on 138A, 1388 
Based on 138A, 1388 

Averaged 
Based on 126A 
Based on 126A 

Based on 126A 
Averaged 
Averaged 

Based on 138A, 1388 
Based on 138A, 1388 

Based on 135C 

Page 2 OF 4 



RI Report 
Revision: 1 

Date: 1/18/94 

TABLE 3-17 

Atmospheric Pressure Filtering Coefficients 


Parker Landfill Project 

Lyndonville, Vermont 


; yVell I.D. 

136A 
1368 
136C 
137A 
1378 
138 A 
1388 
139 A 
1398 
139C 
1391 
140 
141 
143 
201 OW 
202OW 
203A-1 
203A-2 
203A-3 
203A-4 
2038 
204A-1 
204A-2 
204A-3 
204A-4 
2048 
MW-3 
MW-4 
MW-6 
MW-8 
MW-9 

142 
0.23 
0.50 
0.64 

0.00 
0.30* 
0.50* 

0.02 

0.24 

0.00* 

0.00* 
0.00* 

Pump Test 
2048-1 

-0.32 
-0.41 
-0.46 

0.83 
-0.15 

0.88 
0.87 
0.54 

0.39 

0.00* 

-3.14 

-0.63 

2048-2 
-0.24 
-0.30 
-0.36 

0.86 
0.83 

-0.04 
-0.94 
-0.89 
-0.63 

0.59 

0.02 
0.02 

0.03 
0.04 

0.08 

0.06 

Background Correction Factor 
Used 

0.26 
0.40 
0.49 
0.86 
0.92 
0.86 
0.83 
0.00 
0.30 
0.50 
0.02 
0.00 
0.28 
0.39 
0.00 
0.00 

0.02 
0.02 
0.02 
0.28 

0.03 
0.03 
0.04 
0.28 
0.00 
0.00 
0.00 
0.00 
0.00 

Comments 

Averaged 
Averaged 
Averaged 
Based on 109A 
Based on 109C 

Based on 135C 

Based on 203A-3 

Based on 135C 

Based on 204A-3 

Based on 135C 
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TABLE 3-17 
Atmospheric Pressure Filtering Coefficients 

Parker Landfill Project 
Lyndonville, Vermont 

Welll.D. ;.:i;;iy:t::>^^i:p4-M|:;iB ..- • Background Correction Factor H 
f •g i42 ' •^^•• • . ^ .^:204B-1 "•: 204B-2 Used 

MW-10 0.00* -1.75 0.09 0.00 
MW-13 0.00* 0.08 -0.10 0.00 
ERT-1 0.00 
HB-1S 0.00 
H8-1D 0.00 
H8 -2 0.00 
HB-3 0.00 
HB-4S 0.00 
HB-4D 0.00 
H8 -5 0.00 
H8 -6 0.00 
301 0.00 
302 0.00 
303 0.00 
304 0.00 
305 0.00 
306 0.00 0.00 0.00 
307 0.00 
308 0.00 
309 0.00 
310 0.00 
311 0.00 

File: c:\symp\parker\geoff\atmcoeff.wri 

RI Report 
Revision: 1 

Date: 1/18/94 

.;•;:;•;;•;•••'•.Comments 

Based on 202 OW 

Based on 202 OW 
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TABLE 3-18 RI Report 
SHALLOW WELL WATER LEVEL DATA, 142 PUMPING TEST Revision: 1 

Parker Landfill Project Date: 1/18/94 
Lyndonville, Vermont 

Well ID Northing (ft) Easting (ft) Water Level Elevation (ft) Corrected Uncorrected 
Before test Just prior Drawdown (ft) Drawdown (ft) 

to end of test 
102A 8580.06 10672 739.11 739.05 0.1 0,06 
103A 8732.38 10524.76 736.73 736.8 -0.01 -0,07 
106A 8188.67 9965.81 723.45 723.42 0,04 0,03 
108A 8286.38 9776.33 723.16 722.67 0.49 0.49 
114A 9276.71 10607.29 753.14 752.98 0.16 0,16 
115A 8992.96 10566,5 749.29 749,21 0.08 0.08 
117A 8629.84 10220,86 727.26 727.34 -0.08 -0.08 
119A 87442 8517.05 743.53 743,6 -0.07 -0,07 
120A 736417 8500.03 689.17 689.18 -0.01 -0.01 

1210W 6726.11 8900.44 688.08 688.07 0.01 0.01 
122 6657.17 9470.3 688.49 688.47 0.04 0.02 

127A 5513.83 8837.14 672.26 672.15 0.11 0.11 
133 8580.43 10367.53 732.75 732.66 0.09 0.09 

136A 7910.62 9382.72 691.1 691,15 -0.02 -0.05 
139A 838425 10182.74 726.82 726.8 0.02 0,02 
140 7616.13 7672.37 688.84 688.7 0.14 0,14 

201 OW 7206.08 8950.18 689,31 689.31 0 0 
202OW 6948.83 9097.01 688.96 688.95 0.01 0,01 
203A4 8237.81 9852.26 723.24 721.8 1.44 1,44 
204A4 8238.92 9891.37 723.29 722.56 0.74 0,73 
MW3 8661.49 10306.93 733.6 733.8 -0.2 -0,2 

MVJ4A 7715.67 9504.28 692.09 692.14 -0.05 -0,05 
fVIWSA 8277.52 9395.97 691.42 691.53 -0.11 -0,11 
MW8A 9968.18 10448.18 782.71 782.79 -0,08 -0,08 
M\N9 8668.1 10271.95 730.06 730.21 -0,15 -0,15 
MW10 8587.89 10374.12 733.88 733.71 0,17 0,17 
MW13 8254.6 9936.95 723.6 723.59 0.01 0.01 
ERTl 8176.64 9935.03 723.52 723.4 0.12 0.12 
HB1S 6730,03 8831.94 688.16 688.19 -0.03 -0,03 
HB2 6870.93 8655.8 688.53 688.51 0.02 0,02 
HBS 6571.53 8681.2 687.98 687.97 0.01 0,01 

HB4S 6645.62 8446.62 688.47 688.44 0.03 0,03 
HBS 6734.58 8377.54 688.59 688.53 0.06 0.06 
HB6 6546.44 8309.28 688.47 688.42 0.05 0.05 
301 6859.9 8385.03 692.18 693.36 -1.18 -1.18 
302 7211.99 8811.39 695.69 695.29 0.4 0.4 
303 7311.41 9431.63 699,81 700.47 -0.66 -0,66 
304 7666.43 9607.01 705.76 705.51 0.25 0,25 
305 8143.62 9991.43 723.74 723.43 0.31 0,31 
306 7948.35 10099.91 718.44 718.18 0,26 0,26 
308 874457 10341.52 739.87 740.11 -0,24 -0,24 
309 9043.6 10643.19 749.52 749.43 0,09 0,09 
310 9289.06 10734,84 751.99 752,02 -0.03 -0,03 
311 9506.95 10703,18 757,98 757.21 0.77 0,77 

Rle:dt/symphany^arker/pkrrev2/shapump.wr1 



TABLE 3-19 RI Report 
MEDIUM WELL WATER LEVEL DATA, 142 PUMPING TEST Revision: 1 

Parker Lancifill Project Date: 1/18/94 
Lyndonville, Vermont 

Well ID Northing (tt) Easting (ft) Water Level Elevation (ft) Corrected Uncorrected 
Before test Just prior to Drawdown (ft) Drawdown (ft) 

end of test 
103B 8732.28 10512.88 719.65 719.69 0.05 -0.04 
1051 8336.28 9909.57 722.79 721.9 0.89 0.89 
106B 8172.53 9959.89 723.28 722.16 1.12 1,12 
107 8194.42 9871.23 723,09 721.58 1.51 1,51 
1081 8277.38 9786.46 720,55 719.44 1.11 1,11 
1098 8965.67 9816.27 692.66 692.73 0.08 -0,07 
110A 8988.85 9687.9 692.36 692.45 0.05 -0.09 
111R 9273.58 10131.61 695.34 695.25 0.23 0,09 
113A 8453.96 9621.86 691.83 691.99 -0.02 -0,16 
118A 9450.37 951435 692.32 692.48 -0.01 -0.16 
119B 8729.86 8490.87 690.64 690.7 0.03 -0.06 
120B 7377.82 8481.41 689.13 689.13 0 0 
121A 6727.9 8885.9 688.13 688.12 0.03 0.01 
122 6657.17 9470.3 688.49 688.47 0.04 0.02 

125A 7696.04 9493.21 692.19 692.27 -0.04 -0.08 
126A 6832.91 842421 688.66 688.61 0.07 0.05 
131B 8255.71 8800.3 690.63 690.78 -0.06 -0.15 
134A 818418 9939.59 723.72 723.7 0.02 0.02 
135A 8193.13 9885.22 722.71 721.12 1,59 1.59 
136B 7905.48 9391.33 691.04 691.15 -0.05 -0.11 
137A 9252.83 9493.7 692.11 692.2 0.05 -0.09 
138A 8746.74 9451.25 691.67 691.85 -0.04 -0.18 
1391 8373.67 10183.99 724.91 724.87 0.04 0,04 

203A-2 8235.04 9851.34 722.95 721 1,95 1,95 
203A-3 8239.25 9850.05 723.31 721.45 1.86 1.86 
204A-2 8236.79 9889.82 723.41 721.81 1.61 1.6 
204A-3 8239.06 9888.8 723.34 721.97 1.38 1,37 
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TABLE 3^0 RI Report 
DEEP WELL WATER LEVEL DATA, 142 PUMPING TEST Revision: 1 

Parker Landfill Project Date: 1/18/94 
Lyrxionville, Vermont 

Well ID Northing (ft) Easting (ft) Water Level Elevation (ft) Corrected Uncorrected 
Before test Just prior to Drawndcjwn (ft) Drawdown (ft) 

end of test 
101B 8738.51 10923.96 745.73 745.7 0.08 0.03 
102B 8576.49 10667.04 734.81 734.8 0.06 0.01 
103C 8732.09 10501.05 719.75 719.78 0,05 -0.03 
104 8584.26 10386.48 720.55 720.56 0.06 -0.01 
105 8328,99 9904.43 704.44 704.25 0.27 0.19 

108B 8293.01 9791.11 692.81 692.94 -0.02 -0.13 
109C 8943.89 9811.62 692.84 692.82 0.16 0,02 
111R 9273.58 10131.61 695.34 695.25 0.23 0.09 
112B 9556.95 10436.83 699.22 699.35 0.03 -0.13 
113B 8445.44 9607.38 691.8 691.94 0 -0,14 
114B 9289.17 10612.28 715.67 715.7 0.06 -0,03 
115B 8982.59 10570.43 717.15 717.23 0 -0.08 
117B 8625.08 10206.63 719,71 719.71 0.04 0 
118B 9439.52 9528.32 692.22 692.39 -0.01 -0.17 
119C 8737.53 8505.51 690.75 690.8 0.04 -0,05 
120E 737^42 8489.83 690.89 690.98 -0.03 -0.09 
121B 6729.11 8873.75 688.15 688.14 0.03 0.01 
125B 7701.02 9498.74 690.58 690.65 -0,02 -0.07 
126B 6848.94 8421.38 688.8 688.75 0,08 0.05 
131C 8215.56 8832.52 690.69 690.82 -0.04 -0.13 
132 8078.51 10037.88 720.9 720.79 0.11 0.11 

135B 8193.08 9879.02 704.57 703.83 0.79 0.74 
136C 7890,88 9397.55 690.57 690.72 -0.08 -0,15 
137B 9248.53 9486.75 692.06 692.22 -0.01 -0,16 
138B 8757.25 9427.41 691.61 691.76 -0.02 -0.15 
139C 8388.52 10171.27 722.81 722.72 0.16 0.09 
141 8217.15 9895.51 697.93 697.66 0.31 0.27 
143 82141 10350.36 727.57 727.51 0.11 0,06 

203B 8213.8 9885.86 708.17 705.59 2.63 2.58 
204B 8261.81 9885.53 705.54 705,24 0.35 0.3 
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TABLE 3-21 RI Report 
SHALLOW WELL WATER LEVEL DATA, 204B PUMPING TEST Revision: 1 

Parker Landfill Project Date: 1/18/94 
Lyncjonville, Vermont 

Well ID Nothing (ft) Easting (ft) Water Level Elevation (ft) Corrected Uncorrected 
Before test Just prior to Drawdown (ft) Drawdown (ft) 

end of test 
102A 8580.06 10672 738.78 739.13 -0.15 -0.35 
103A 8732.38 10524.76 736.59 736.69 0.21 -0.1 
106A 8188.67 9965.81 723.33 723.26 0.12 0,07 
108A 8286.38 9776.33 723.31 723.34 -0.03 -0,03 
114A 9276.71 10607.29 752.86 752.89 -0.03 -0.03 
115A 8992.96 10566.5 749.21 749.27 -0.06 -0.06 
117A 8629.84 10220.86 727.18 727.23 -0.05 -0.05 
119A 87442 8517.05 743.37 743.44 -0.07 -0,07 
120A 736417 8500.03 689.13 689.22 -0.09 -0,09 

1210W 6726.11 8900.44 688,11 688.13 -0.02 -0,02 
122 6657.17 9470.3 688.41 688.43 0.08 -0.02 

127A 5513.83 8837.14 672.28 672.32 -0.04 -0.04 
133 8580.43 10367.53 732.58 732.79 -0.21 -0.21 

136A 7910.62 9382.72 690.98 691.14 0.02 -0.16 
139A 838425 10182.74 726.65 726.64 0.01 0.01 
140 7616.13 7672.37 688.75 689.03 -0.28 -0.28 

201 OW 7206.08 8950.18 689.32 689.39 -0.07 -0.07 
202OW 6948.83 9097.01 688.82 688.86 -0.04 -0.04 
203A4 8237.81 9852.26 723.09 723.13 -0.03 -0.04 
204A4 8238.92 9891.37 723.15 723.13 0.03 0.02 
MW3 8661.49 10306.93 733.95 734.22 -0.27 -0,27 

MW4A 7715.67 9504.28 691.98 692.12 -0.14 -0,14 
MW6A 8277.52 9395.97 691.25 691.5 -0.25 -0.25 
MW8A 9968.18 10448.18 780.09 783.35 -3.26 -3,26 
MW9 8668.1 10271.95 730.11 730.23 -0.12 -0.12 

MW10 8587.89 10374.12 733.66 734.03 -0.37 -0.37 
MW13 82546 9936.95 723.47 723.37 0.1 0.1 
ERTl 8176.64 9935.03 723.29 723.22 0.07 0,07 
HBl 8 6730.03 8831.94 688.16 688.19 -0.03 -0.03 
HB2 6870.93 8655.8 688.49 688.54 -0.05 -0.05 
HBS 6571.53 8681.2 687.95 688 -0.05 -0.05 

HB4S 6645.62 8446.62 688.42 688.53 -0.11 -0.11 
HB5 673458 8377.54 688.52 688.7 -0.18 -0.18 
HB6 6546.44 8309.28 688.39 688.54 -0.15 -0.15 
302 7211.99 8811.39 695.35 695.87 -0.52 -0.52 
303 7311.41 9431.63 699.76 700.13 -0,37 -0.37 
304 7666.43 9607.01 705.71 706.08 -0,37 -0.37 
305 8143.62 9991.43 723.83 724.13 -0.3 -0.3 
306 7948.35 10099.91 718.41 718.81 -0.4 -0.4 
308 8744.57 10341.52 739.89 739.88 0.01 0.01 
310 9289.06 10734.84 752.28 752.96 -0.68 -0.68 
311 9506.95 10703.18 758.12 758.15 -0.03 -0.03 

RIe: dVsymphony/parker^krrev2/shal204.wr1 



TABLE 3-22 RI Report 
MEDIUM WELL WATER LEVEL DATA, 204B PUMPING TEST Revision: 1 

Parker Landfill Project Date: 1/18/94 
Lyndonville, Vermont 

Well ID Nothing (ft) Easting (ft) Water Level Elevation (ft) Corrected Uncorrected 
Before test Just prior to Drawdown (ftO Drawdown (ft) 

end of test 
103B 8732.28 10512.88 719.34 719.58 0.2 -0.24 
1051 8336.28 9909.57 722.64 722.44 0.2 0.2 
106B 8172.53 9959.89 723.1 723.06 0.1 0.04 
107 819442 9871.23 722.94 722.96 -0.02 -0.02 
1081 8277.38 9786.46 720.36 719.48 0.88 0,88 
109B 8965.67 9816.27 692.35 693.06 -0.07 -0,71 
110A 8988.85 9687.9 692.1 692.7 -0.01 -0.6 
111R 9273.58 10131.61 694.63 695.35 -0.17 -0,72 
113A 8453.96 9621.86 691,62 691.88 0.36 -0,26 
118A 9450.37 9514.35 692.09 692,7 -0.02 -0.61 
119B 8729.86 8490.87 690.64 690.86 0.33 -0.22 
1208 7377.82 8481.41 689.06 689.2 -0.14 -0.14 
121A 6727.9 8885.9 688.09 688.15 0.03 -0,06 
122 6657.17 9470.3 688.41 688.43 0.08 -0.02 

125A 7696.04 9493.21 692.08 692.25 0.03 -0.17 
126A 6832.91 842421 688.58 688.74 -0.07 -0.16 
1318 8255,71 8800,3 690.49 690.83 0.21 -0.34 
134A 818418 9939.59 723.63 723.5 0.13 0.13 
135A 8193,13 9885.22 722.63 722.45 0.18 0.18 
136B 7905.48 9391,33 690.92 691.11 0,08 -0.19 
138A 8746.74 9451.25 691.44 692.03 0 -0.59 
1391 8373.67 10183.99 724.76 724.14 0.63 0.62 

203A2 8235.04 9851.34 722.75 722.75 0.01 0 
203A3 8239.25 9850.05 723.16 723.15 0.02 0,01 
204A2 8236.79 9889.82 723.29 723.34 -0.03 -0.05 
204A3 8239.06 9888.8 723.2 723.2 0.03 0 

Rle:dt/symphony\park er\pkrrev2\med204.wri 

file://er/pkrrev2/med204.wri


TABLE 3-23 RI Report 
DEEP WELL WATER LEVEL DATA, 204B PUMPING TEST Revision: 1 

Parker Landfill Project Date: 1 /18/94 
Lyncfcinville, Vermont 

Well ID Northing (ft) Easting (ft) Water Level Elevation (ft) Corrected Uncorrected 
Before test Just prior to Drawdown (ft) Drawdown (ft) 

end of test 
1018 8738.51 10923.96 745.59 745.83 -0,01 -0.24 
102B 8576.49 10667.04 734.62 734,85 0 -0.23 
103C 8732.09 10501.05 719.46 719.66 0.22 -0.2 
104 8584.26 10386.48 720.31 720.16 0.45 0.15 
105 8328.99 9904.43 703,77 668.41 35.65 35,36 

108B 8293.01 9791.11 692.64 688.49 4.57 4.15 
109C 8943.89 9811.62 692.43 693.05 0 -0,62 
111R 9273.58 10131.61 694.63 695,35 -0.16 -0.72 
112B 9556.95 10436.83 698.9 699.59 -0.05 -0.69 
1138 8445.44 9607.38 691.59 691.81 0.37 -0.22 
1148 9289.17 10612.28 715.17 715.59 0.01 -0.42 
115B 8982.59 10570.43 716.84 717.22 0.01 -0.38 
1178 8625,08 10206.63 719.48 719.3 0.37 0.18 
118B 9439.52 9528.32 691.99 692.57 0.06 -0.58 
119C 8737.53 8505.51 690.65 690.86 0.33 -0.21 
120E 7372.42 8489.83 690.81 691.06 0.05 -0.25 
1218 6729.11 8873.75 688.12 688.16 0.05 -0.04 
1258 7701.02 9498.74 690.95 691.14 0.03 -0.19 
1268 6848.94 8421.38 688.79 689.04 -0.12 -0.25 
132 8078.51 10037.88 720.78 720.27 0.51 0.51 

1358 8193.08 9879.02 703.17 690.78 12.59 12.39 
136C 7890.88 9397.55 690.46 690.71 0.08 -0.25 
1378 9248.53 9486.75 691.82 692.43 0.02 -0,61 
1388 8757.25 9427,41 691.39 691.96 0.01 -0,57 
139C 8388.52 10171.28 722.62 721.25 1.71 1,37 
141 8217.15 9895.51 698.08 675.88 22.4 22,2 
143 82141 10350.36 727.51 727.17 0.6 0,34 

2038 8213.8 9885.86 700.39 685.89 14.7 14,5 
2048 8261.81 9885.53 704.37 616.97 87.58 87.4 

Rle: dt/symphony/parker/pkrrev2/deep204.wr1 



TABLE 3-24 RI Report 
PUMPING TEST PARAMETER SUMMARY: 142 PUMPING TEST RESULTS Revision: 1 

Parker Lancifill Project Date: 1/18/94 
LyrKtonville, Vermont 

Cooper Jacob Results 
Well Transmissivity Storage Distance from 

(ft^/day) Coefficient Pumped Well 
(ft) 

1051 7,199 0.008 124.23 
1068 3,776 0.031 116.87 
1081 4,426 0.046 86.72 
134B 3,750 0.036 97.32 
135A 3,857 0.035 43,44 

Values Strongly Affected By Unconfined Boundary Conditions 
1398 38,567 0.13 362.16 
139C 24,542 0.14 356.03 

SUPRPUMP Results 95% Confidence Intervals 
Storage Coefficient 0.04 0.0240-0.0560 
Transmissivity ft^/day 5370 480M937 

Rle:dt/symphcny/parker/pkrrev2/sum142.wri 



TABLE 3-25 RI Report 
PUMPING TEST PARAMETER SUMMARY: 2048 PUMPING TEST RESULTS Revision: 1 

Parker Landfill Project Date: 1/18/94 
Lyndonville, Vermont 

Cooper Jacob Results 
Well Transmissivity Storage Distance from 

(ft^/day) Coefficient Pumped Well 
(ft) 

141 28 0.00051 45.76 
143 754 0.0017 47.71 

203B 37 0.0009 48,01 
1358 53 0.00058 69,04 
105 19 0.000073 69,79 

1088 202 0.00035 99,5 
Leakance-Affected Values 

132 1,365 0.00081 238.35 
139C 561 0.00028 312.57 
1398 561 0.0003 318.45 
1138 1,052 0.013 333.3 
104 1,365 0.00087 595.76 

1368 1,531 0.012 609,27 
136C 1,123 0.0091 612.95 
103C 3,827 0.0014 774.61 
1038 3,687 0.002 784.16 
1028 665 0.0003 842.49 

SUPRPUMP Results 95% Confidence Intervals 
Storage Cciefficient 0.00031 (0.00000)-0.00071 
Leakance fT-l 0.0079 
Direction of Anisotropy N 45 deg. E 
(determined from sheqse of drawdown influence) 
Rcxjt Anisotropy Ratio 2.6 0.58-4.62 
Tx primary Transmissivity ft^/day NNE-SSW 44.74 22,17^7.29 
Ty secondary Transmissivity Tx/2.6 

Rle:dt/symphc3ny^arker^krrev2/sum204b.wr1 



TABLE 4-1 RI REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

AIR QUALITY MONITORING DATE: 11-12-92 

VOLATILES 

Parker Landfill Project 

Lyndonville, Vermont 


RESULTS IN ppmv 

SAMPLE LOCATION 

ANALYTE 501 502 503 504 505 506 507 508 509 510 511 512 

Benzene 

Methylene Chloride 

Trichioroethane, 1,1,1

Trichloroethene 

0.00055 0.00057 

0.00058 

0.00078 

0,00053 

0.0006 

0.0014 

0.00061 

0.00073 

0.0034 

0,00065 

0.0017 

0.0006 

0.0006 

0,00055 

0.0013 0,00064 

0.00074 

NOTE: NO RESULT INDICATES NOT DETECTED IN ANY ROUND 

FILE:AQSUM.WB1 



TABLE 4-2 Ri REPORT 

AIR QUALITY MONITORING RESULTS REVISION: 0 

TEST PITS EXCAVATION DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

TOTAL 

EXPLORATION PID LEL DUST H2S HCN 

AREA LOCATION ppm % ppm ppm ppm 

IWSI P907 0 - 1 0 0.15-0.27 0.4  0.8 0 

P908 0-3 .6 0 0 - 0.38 0.3 - 0.4 0 

P909 0 - 1 0 - 1 0-0.15 0 -0 .4 0 

IWS2 P905 >200 0 0-0.21 0 0-0.16 

P906 0 0 0 - 0.38 0 0 

IWS3 P901 0-0 .6 0 0 - 0.31 0 0 

P902 3 - 2  0 4 - 5 0-0.5 0 0 

P903 0 0 - 5 NR 0 0 
P904 0 0 0 - .42 0.2 - 0.3 0 

TT3-3 0 - 1  6 0 NR 0 0 
TT3-4 0 - 13 4 - 5 NR NR NR 

NR = Not Recorded 

Note: Readings shown above were taken inside the exclusion zone, immediately adjacent to the test pit. No PID 
measurements taken at the perimeter of the exclusion zone were in excess of 5 ppm. 

RLE:AIRTP.WR1 



TABLE 4-3 , RI REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

SURFACE SOIL SAMPLES  SWDA DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

U701I U702I U702R U703I U704I U705I U706I 

ANALYTE 

MG/KG 

0 - - 6 " 

MG/KG 

0 " -6 " 

MG/KG 

0 " -6 " 

MG/KG 

0 " -6 " 

MG/KG 

0" -6 -

MG/KG 

0 " -6 " 

MG/KG 

liliiiii 
09/11/91 09/11/91 09/11/91 09/11/91 11/19/91 11/19/91 11/19/91 BCKORD 

Methylene Chloride 0.002 i^':^^^^:^'^''^'^-< 

Xylenes, Total 

Benzoic Acid 0.34 

Benzyl Butyl Phthalate 2.8 

Bis (2-Ethylhexyl) Phthalate 0.09 0.15 

Aluminium 5160 4700 4180 7090 5090 5640 12800 4600 

Arsenic 1,4 1.1 0.81 0.84 2.6 43 10,7 §mi:!'mm 
Barium 23.7 32.4 37.1 24.1 31.5 60.4 wmm-^imm 
Beryllium 0.34 0.34 0.65 

Calcium 671 

Chromium 9.7 13 7.7 15.2 24.4 s:::i;:iiiiiii9;; 
Cobalt 5.3 6.6 5.6 4.5 10.4 

1Copper 6.9 10.6 11.3 6.8 8.6 15.9 j::i:.Siiii:
|lron 7640 15100 13700 16300 7380 12200 17300 7090 

|Lead 24.1 8.3 2.1 4.5 5.1 1.8 

{Magnesium 3440 5820 mmM^M 
{Manganese 181 319 150 231 192 214 415 lli::;::vi;;;;s:..i:|J2i 
Nickel 10.2 9.5 8.9 17.8 12.3 15 48.2 MMmMM. 
Potassium 1000 

Vanadium 13 11 11.5 17.1 30.4 12.9 

Zinc 18.8 87.6 38.7 41.3 18.4 24,8 50.5 Mf:/mmm 

FILE:SURFSWDAVVR1 NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE 

FILE:SURFSWDAVVR1


TABLE 4-4 RI REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

LEACHATE SAMPLES DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

ANALYTE 

2-Butanone 

2-Hexanone 

4-Methyl-2-Pentanone 

Acetone 

Benzene 

Carbondisulfide 

Chiorobenzene 

Chloroethane 

Ethyl Benzene 

Methylene Chloride 

Toluene 

Trichloroethene 
Vinyl Chloride 

Xylenes, Total 

4-Methylphenol 
Benzoic Acid 

Benzyl Butyl Phthalate 

Bis(2-ethylhexyl)Phthalate 
Diethyl Phthalate 

di-n-Butyl Phthalate 

Naphthalene 

Phenol 

Aluminium 

Arsenic 

Barium 

Calcium 

Copper 

Iron 

Lead 

Magnesium 

Manganese 
Mercury 

Nickel 
Potassium 

Sodium 

Vanadium 

Zinc 

W801I 
11/14/91 

MG/L 

0.024 

0.004 

0.074 

0.002 

0.003 

0.038 

0.081 

0.002 

0,12 

0.012 

0.005 

0.005 
0.004 

0.833 

0.146 

86.7 

0.0019 

4.83 

0.0223 

0.053 

W801R 

11/14/91 

MG/L 

0.036 

0.004 

0.12 

0.002 

0.003 

0.036 

0.067 

0.001 
0,12 

0.027 

0.005 

0.004 

0.004 

3.22 

0.414 

610 

0.0168 

261 

0.019 

85.5 
8.7 

0.0985 
324 

353 

0.473 

W802I 

11/14/91 

MG/L 

5.4 

0.12 

0.2 

4.3 

0.45 

0.48 
0.056 
0.94 

5.6 

9,3 

0.42 

2.95 

0.0039 

0.167 

93.1 

0.005 

4.68 

0.00009 

0.036 

0.0777 

W804I 

11/14/91 

MG/L 

0.01 

0.044 

0.001 

0.003 
0.002 

0.003 

0.031 

0.005 

0.066 

0.05 

0.005 

0.003 
0.035 

4.9 

0.0041 

0.234 

0.03 

128 
0.0114 

4.01 

0.0501 

41.6 

0.0108 
0.0617 

G1018-I 

I'BCaKGftD'

•i'i'i'X'i'i'ivi'i-yOi.i-i^io:':':-!.;.:.;. 

WMf^ 

0.002 

mmmmm 

nwmimm 

111111173:;; 

Wmmmmi:

tmm 
mmmmmi 

11.2 

mSSmM 

a0361 

;;;;;;;;:S;S::s;;.':.:i':3*>*;

l&^^::^''^^3m^: 

0.CS17 

FILElLEACH.WRl NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE 



TABLE 4-5 RI REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

ANALYTE 

1,2-Dlchloroethene (total) 

2-Butanone 
Chloroform 

Trichloroethene 

Xylenes, Total 

Benzyl Butyl Phthalate 

Aluminium 

Arsenic 

Barium 

Chromium 

Cobalt 
Copper 

Iron 

Lead 

Manganese 

Nickel 

Potassium 

Selenium 

Vanadium 

Zinc 

SOIL BORINGS  SWDA 

Parker Landfill Project 

Lyndonville, Vermont 

S113I-A S114I-A S115I-A S117I-A 

06/24/91 06/12/91 06/26/91 06/05/91 

79-81' 27.5-32' 17-19' 10-14' 

MG/KG MG/KG MG/KG MG/KG 

0.036 

0.12 

0.003 

0.063 0.002 

0.005 

0.47 

4280 3090 3660 3270 
1.4 0.73 1.8 0.75 

24.4 19.6 22.9 19 

13.8 6.6 8.7 

6.8 

4.8 11.8 

8460 4670 8800 5200 
2.4 1.5 1.9 1.5 

222 104 114 71.9 

33.5 7.8 28.6 9.1 

789 

2.2 

10.4 8.2 

263 279 13.4 

DATE: 11-12-92 

•il;;;:;lll;;;iiil 
;;|;|;;;;;;;;iiiiiii:-:; 
ilii;^;i||;;lllil:
;-;i;iiii;iiii:i 
• : • • ; : • : • : • : • : • : • : • : • : • ; • : • : • • • : • : • : • • • • • : • : • • • ; • : • : • : : : : • : • : • : • 

; ; ; i : : ; ; ; ; ; : ; i ; : ; ; ; : ; ; ; i ; i3^ ; i 
1.7 

w:^mmmimm 
;;;:;;;;;;;;i;;;;;;;;;;:;;;;;;;;;;;;;;;i;iis: 

mmSSmM 
îSMmmm 

m&mmmm 
m.mmmm 

mmm 
;;is;;i;^;;;;:;;iiiii;^ 
^mmsmmm 
! : ! • • : : : : : : : : • : : : • : : : : • : : • ; : : : ' : : : : ; " - : ; : ; : : o : ' : - : . : : : : ; : ; : 

:•:•:•: • • • i : * * - . | * f c : ' : 

;;;i;;;;;;;;;;;;;::;:;;y;;;;;:;;;:iii: 

FILE:BORSW/DA.WR1 NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE 

FILE:BORSW/DA.WR1


TABLE 4-6 
SOIL VAPOR RESULTS Ri REPORT 

Parker Landfill REVISION: 0 

Lyndonville, Vermont DATE: 11-12-92 

IWS-1 
(As/Ast) 

METHANE H2S HCN 

SAMPLE 1,2 DCE 1,1,1 TCA BENZENE TCE TOTAL VOCs (% LEL) (PPM) (PPM) 

SG1-1 <0.5 <0.5 <0.5 <0.5 <0.5 0 0 0.28 

S G l - 2 <0.5 <0.5 <0.5 <0.5 <0.5 160 0 0.32 

SG1-3 <0.5 <0.5 <0.5 <0.5 <0.5 4 0 0,01 

SGI -4 1.88 0.97 <0.5 <0.5 0.89 156 0 >10,0 

SGI -5 1.80 70.00 <0.5 <0.5 2.64 152 0 >10.0 

SGI -6 <0.5 <0.5 <0.5 <0.5 <0.5 4 0 0.02 

S G l - 7 <0.5 <0.5 <0.5 <0.5 <0.5 2 0 0 

SGI -8 3.07 3.05 <0.5 <0.5 1.39 120 0 6.4 

SG1-9 <0.5 <0.5 <0.5 <0.5 <0.5 0 0 0 

SG1-10 3.79 10.50 <0.5 <0.5 1.81 152 0 >10.0 

SGl -11 <0.5 49.50 <0.5 5.20 3.07 150 0 >10.0 

SGl -12 <0.5 <0.5 <0.5 <0.5 <0.5 0 0 0 

SGl -13 <0.5 <0.5 <0.5 <0.5 <0.5 0 0 0 

SG1-14 NO DATA 10 0 0 

SGl -15 <0.5 <0.5 <0.5 <0.5 <0.5 0 0 0.36 

SG1-16 <0.5 <0.5 <0.5 <0.5 <0.5 2 0 0.1 

SG l -17 <0.5 <0.5 <0.5 <0.5 <0.5 OFF-SCALE 0 5.2 

SG1-18 <0.5 <0.5 <0.5 <0.5 <0.5 OFF-SCALE 0 0.85 

SG1-19 NO DATA 2 0 0 

SGI -20 <0.5 <0.5 <0.5 <0.5 <0.5 4 0 0.2 

SGI-21 <0.5 <0.5 <0.5 <0.5 <0.5 22 0 0,18 

SG1-22 <0.5 <0.5 <0.5 <0.5 <0.5 82 0 0 

SGI-23 1.23 <0.5 <0.5 <0.5 <0.5 OFF-SCALE 0 0.4 

SGI -24 <0.5 <0.5 <0.5 <0.5 <0.5 2 0 0,04 

SGl -25 <0.5 <0.5 <0.5 <0.5 <0.5 0 0 0.26 

SGI-26 0.85 15.00 <0.5 <0.5 0.88 OFF-SCALE 0 1.52 

SGI-27 <0.5 <0.5 <0.5 <0.5 <0.5 12 0 0,24 

SGI-28 <0.5 <0.5 <0.5 <0.5 <0.5 0 0 0,08 

SGI-29 <0.5 <0.5 <0.5 <0.5 <0.5 38 0 0,02 

FILE:SQIV«1,VVR1 
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TABLE 4-6 
SOIL VAPOR RESULTS Ri REPORT 

Parker Landfill REVISION: 0 

Lyndonville, Vermont DATE: 11-12-92 

IWS-1 
(As/Ast) 

ADDITIONAL POINTS 
METHANE H2S HCN 

SAMPLE 1,2 DCE 1,1,1 TCA BENZENE TCE TOTAL VOCs (% LEL) (PPM) (PPM) 

S G I - I I S ( Q ) NO DATA 188 0 >10 

SGI- IOS(P) 1.33 <0.5 1.28 1.71 1.38 2 0 0.04 

SGI - IOW(M) 3.36 <0.5 2.04 0.96 2.30 4 0 0.16 

SG1-5N(I) <0.5 <0.5 <0.5 <0.5 <0.5 2 0 0,45 

SG1-5E(J) 12.53 7.83 0.53 7.79 156 0 >10 

S G l - I I E ( N ) <.5 <.5 8.7 11.02 5.14 152 0 >10 

SG1-5N+12.5(H) <0.5 <0.5 <0.5 <0.5 <0.5 2 0 0,04 

SG1-M8(C) <0.5 <0.5 0.83 <0.5 <0.5 44 0 >10 

SG1-L9(K) 101.2 <.5 58.04 132.45 95.96 172 0 0,12 

SG1-M8 +35 E 25(E) 4.70 <0.5 4.13 2.86 3.93 132 0 4,4 

SG1-K9 + 2 5 N ( 0 ) <0.5 <0.5 1.00 1.39 0.64 0 0 0,4 

SG1-M9(F) <0.5 <0.5 <0.5 <0.5 <0.5 0 0 0.05 

SG1-M8 + 25E(D) <0.5 <0.5 <0.5 <0.5 <0.5 32 0 0.08 

S G 1 - M 8 + 2 5 N ( B ) 0.53 <0.5 <0.5 <0.5 <0.5 0 0 0 

SG1-M8 + 50N(A ) <0.5 <0.5 <0.5 <0.5 <0.5 4 0 0.2 

S G 1 - M 9 + 2 5 E ( G ) 204.82 37.21 2.33 2.92 95.15 154 0 0.18 

S G 1 - L 9 + 2 5 E ( L ) <0.5 <0.5 <0.5 <0.5 <0.5 >200 0 0.6 

FILE:SOIVI/S1,WRl 
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TABLE 4-7 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

ANALY1E 

2-Butanone 

[xylenes. Total 

lalpha-Chlordane 

[Fluoranthene 

Igamma-Chlordane 
Phenanthrene 

Pyrene 

[Aluminium 

Antimony 

Arsenic 
[Barium 

[Beryllium 

Cadmium 

(chromium 

Cobalt 
Copper 

Iron 

Lead 
Magnesium 

Manganese 

Nickel 
Potassium 

Vanadium 

Zinc 

FILEiSURFIWSl.WRl 

SURFACE SOILS - IWSI DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 

U713I U714I 


09/11/91 09/11/91 
 |;;;;;;;||||:i|ipli;;; 
0"-6'' 0' ' -6' i|||i|||;;;|̂  

MG/KG MG/KG iii;;;;;;;|ii;i;ii;iiiiHi 
•̂:::x::o:::;:x:::-::"::::-"̂ 'iO:̂ :̂ ^^ 0.009 

j :s:;:;::;':::' vi/ym^ffrihm 0.001 

0.034 
:i:i:i:o:|:fv:j.;:;;:::;-:o:-:::::;:;:;:;';-;:;';i;:i;iiV: 0.15 

0.032 
0.11 	 8.5 
0.13 

6220 6210 wmmmmmm] 
54.8 

3.6 	 3.1 iiii;;;i;iii;;;i;;;;;ii;;iii;j 
74.2 42.1 	 i?i;;iiii;;;;;i;;;i;;ii^i; 

: : . . - . • • • . • : : j0.58 
9.4 ;;;;;;;;;;;is;;;::;:;;:;:;;::;:;:;:;;::o;;;;i;';';"^:;;:;s(^ 

54 ;iilii;i;;;;;;;;;;i;;;;;ii:;l;g:;;^i;i 
7.9 	 146 

25.1 63.1 ;;E;;i;;;i;;i;i;i;i;;;;;;iil^;;l;;;:lls;;rt 
14900 139000 MfmMMM^MM 

45.2 15.2 ;:S:SiSSsS.;"S*-4S:-;iSftS!SS^ 

3210 	 ;:;;iii!;;il;ii;;;;i;;B;i;:i;iii:;: 
190 253 	 ;;iili;;l;;^-^-;f;;;;i;i;;i;iil;;: 

17.3 	 82.4 i;ii;;;;;;;;;;f;;::;::::;;K:;;::;;;i;;;;;ii;;;ii;y 
;i;?Piii;;;!^^-'.-''';D.;li3B5;; 

25.3 2200 	 ;f;;-vy;;i;;;;;;̂ :;̂ :;;>i;i;;;;;;;;;;;;;;;;ii?i: 
63.1 	 ;;;;^;r'^;':i;;;i;;i;;;;f;*;iiiii:| 

NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE 



TABLE 4-8 Rl REPORT 

TEST PIT SAMPLES - IWS 1 REVISION: 0 

WASTE CHARACTERIZATION DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

P907I-A 

84.7 

22500 

2.04 

<8.5 

410 

616 

33.3 
0.60 
500 
<12 

>150 

6.88 
<35 

<48 

<0.10 

<0.10 

<0.10 

<0.10 
<0.10 

<0.10 

<0.10 

<0.10 
<0.10 

<0.10 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 
<0.05 

<0.05 

SAMPLE DESIGNATIONS 

P908I-A 

86.8 

136000 

5.38 

280 

631000 

555 

43.0 
0.88 
567 

279 

>150 

6.48 
<35 

<48 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 
<0.10 

0.38 

<0.10 
<0.10 

<0.10 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 
<0.05 

<0.05 

P909I-A 

93.3 
5480 

0.22 

<7.8 

82.7 

131 

10.9 
0.56 
387 

<11 

>150 
7.94 
<35 

<48 

<0.10 

<0.10 
<0.10 

<0.10 

<0.10 
<0.10 

<0.10 

<0.10 
<0.10 

<0.10 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 
<0.05 

<0.05 

ANALYTE 

WASTE CHARACTERISTICS 

Total Solids, % wet 
Chemical Oxygen Demand, mg/Kg 

Total Organic Carbon, % 

Total Organic Halide, mg/Kg 

Petrol. Hydrocarbon, mg/Kg 

Total Kjeld. Nitrogen, mg/Kg 

Total Ammonia, mg/Kg 
Nitrate/Nitrite - N, mg/Kg 
Total Phosphate. mg/Kg 

Chloride, mg/Kg 

RCRA CHARACTERISTICS 

Ignitability, degrees F 

Corrosivity by pH 
Reactive Cyanide, mg/Kg wet 

Reactive Sulfide, mg/Kg wet 

TCLP VOLATILES (mg/L in extract) 

Benzene 
Carbon Tetrachloride 

Chiorobenzene 
Chloroform 

1,2-dichloroethane 

1.1-dichloroethene 

Methyl Ethyl Ketone 

Tetrachloroethene 
Trichloroethene 

Vinyl Chloride 

TCLP SEMIVOLATILES (mg/L in e* iract) 

RCRA 

LIMIT 

NS 

NS 

NS 

NS 

NS 

NS 

NS 
NS 
NS 

NS 

140 


<2,>12.5 

-

-


0.5 
0.5 

100 

6.0 

0.5 
0.7 

200 

0.7 
0.5 

0.2 

1,4-dichlorobenzene 

2-methylphenol 
4-methylpheno</3-methylphenol 

Hexachloroethane 

Nitrobenzene 
Hexachlorobutadiene 

2,4,6-trichlorophenol 

2,4,5-trichlorophenol 

2,4-dinitrotoluene 

Hexachlorobenzene 
Pentachlorophenol 

Pyridine 

NS • no standard 

7.5 

200 

200 

3.0 

2.0 

0.5 

2.0 

400 

0.13 

0.13 
100 

5.0 

NA a not analyzed 

FILElTPIWSl.WRl Page i ol 2 



TABLE 4-8 Rl REPORT 

TEST PIT SAMPLES - IWS 1 REVISION: 0 

WASTE CHARACTERIZATION DATE. 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

RCRA SAMPLE DESIGNATIONS 

ANALYTE LIMIT P907I-A P908I-A P909I-A 

TCLP HERBICIDES/PESTICIDES (mg/L in extract) 

2,4-D 10 <1.0 <1.0 <1.0 

2,4,5-TP (Silvex) 1.0 <0.1 <0.1 <0.1 

gamma-BHC (Lindane) 0.4 <0.1 <0.1 <0.1 

Endrin 0.02 <0.005 <0.005 <0.005 

Methoxychlor 10 <1.0 <1.0 <1.0 

Toxaphene 0.5 <0.1 <0.1 <0.1 

Heptachlor 0.008 <0.003 <0.003 <0.003 

Heptachlor Epoxide 0.008 <0.003 <0.003 <0.003 

Tech. Chlordane 0.03 <0.01 <0.01 <0.01 

TCLP METALS (mg/L in extract) 

Arsenic 5.0 <0.05 <0.05 <0.05 

Barium 100 1.61 21.3 2.49 

Cadmium 1.0 0.010 0.020 <0.01 

Chromium 5.0 <0.05 1.23 <0.05 

Lead 5.0 <0.05 <0.05 <0.05 

Mercury 0.2 <0.002 <0.002 <0.002 

Selenium 1.0 <0.010 <0.025 <0.010 

Silver 5.0 <0.05 <0.05 <0.05 

NS • no standard NA • not analyzed 

FILE:TPIWS1.\M)1 Pag* 2 ol 2 

FILE:TPIWS1.\M)1


TABLE 4-9 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

TEST PIT SAMPLES - IWSI DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


P907I-A P907I-B P908I-A P908I-B P909I-A P909I-B 

05/22/91 05/22/91 05/22/91 05/22/91 05/22/91 05/22/91 

ANALYTE FILL 7.2' FILL 10.5' FILL 11' 

MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG 

Benzene 0.064 

Dichloroethane, l , i  0.88 

Dichloroethene,1,2- (total) 0.76 0.016 0.001 

Dichloropropane,1,2 0.017 

Ethyl Benzene 0.007 

Tetrachloroethene 1.7 0.012 

Toluene 0.031 

Tr ichloro0thane, l , l ,1 0.84 

Trichloroethene 0.016 0.21 0.022 0.005 

Xylenes, Total 0.013 

di -n-Buty l Phthalate 0.12 

Fluorene 2.3 

Methylnaphthalene,2 2.2 

Methylphenol,4 0.18 

Naphthalene 5.4 0.53 

Pentachlorophenol 0.59 

Pyrene 2.4 0.24 

Aluminium 4490 4620 4670 9210 5220 10100 

Arsenic 0.96 1 5.7 1.7 0.98 1,5 

Barium 76.2 19 1860 1140 65.8 2360 

Cadmium 1.5 

Chromium 10.8 10.7 3630 91.6 36.8 13.3 

Cobalt 263 15.2 5.5 6.7 

Copper 9.9 6.6 132 12.6 6.7 4.5 

Cyanide 5 4.7 

Iron 6110 6600 113000 15400 8010 11700 

Lead 14.6 2.1 7.5 13.7 2.3 2,7 

Manganese 109 81.7 463 408 159 110 

Mercury 0.18 

Nickel 10.6 10.6 292 20.8 12.2 15.5 

Silver 1 

Sodium 88.6 113 208 90.8 105 64.5 

Vanadium 1220 42.6 

Zinc 66.4 53.6 39.9 68.5 18.6 25 

FILE:TESTIVVS1.WR1 NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE 

:;i;;;;-•;:•••: : : ; ;$1{j;t : l : : ; 

^•:i^;;:;Bf3kGli|:;: 

W::XMm 
WBEmm 
EW îmMi 

^m-i'̂ mm 
wmmmm 
• : • • • : • : • : • : • : • : • • : : • • • : • : • • • : • * > * • • • > » • • • 

• < : : M ^ ' - - : : ^ * ^ ^ 

: • : • : • : • : • : • : : • : : • . . • : • : • : • . : • . : . • . • . • •  : 

' • • l l . ' - f 'mm 

m:wmm 
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TABLE 4-10 Rl REPORT 

SUMMARY OF COMPONDS DETECTED REVISION: 0 

SOIL BORINGS - IWSI DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


ANALYTE 

2-Hexanone 

Acetone 

Benzene 

Butanone, 2

Chlorobenzene 

Chloroethane 

Dichloroethane, 1,1

Dichloroethene, 1,2- (total) 

Ethyl Benzene 

Methyl,4-2-Pentanone 

Tetrachloroethene 

Toluene 

Trichioroethane, 1,1,1

Trichloroethene 

Vinyl Chloride 

Xylenes, Total 

Acenaphthene 

Dichlorobenzene, 1,2

Fluoranthene 

Fluorene 

Methylnaphthalene, 2

Naphthalene 

Phenanthrene 

Pyrene 

FILE:BORIWS1.WR1 

S109I-A 

05/21/91 

80-82' 

MG/KG 

0.002 

0.01 

S109I-A S109I-B S110I-A S i  m S130I-A 

05/23/91 05/29/91 06/26/91 05/15/91 07/22/91 

104-106' 150-152' 114-116' 20-25' 4-6' 

MG/KG MG/KG MG/KG MG/KG MG/KG 

0.096 

0.72 

0.15 

0.071 0.35 

0.34 

0.007 

3.1 

7.5 

0.59 

0.059 

4.2 

0.002 0.5 

0.002 

0.003 0.001 0.54 

0.015 

2.2 

NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE 

S130I-B 

07/22/91 

24-26' 

MG/KG 

0.44 

0.58 

23 

1.9 

36 

0.68 

0.38 

63 

8.9 

4.3 

5.6 

4.3 

11 

23 

8.9 

22 

4.7 

S130I-C 

07/23/91 

102-104' 

MG/KG 

;i;i;;;;i;;;iloi;i
;i;ililii;;;; 
;;;|i;|;||li 
;i;liilliii 

.•":;;iiiiiiii;j 

PAGE 1 OF 2 


FILE:BORIWS1.WR1


TABLE 4-10 Rl REPORT 

SUMMARY OF COMPONDS DETECTED REVISION: 0 

ANALYTE 

Aluminium 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Vanadium 

Zinc 

FILE:BORIWSl.WR1 

S109I-A 

05/21/91 

80-82' 

MG/KG 

SOIL BORINGS - IWSI 

Parker Landfill Project 

Lyndonville, Vermont 


SI 091-A S109I-B S1101-A S i  m SI 301-A 

05/23/91 05/29/91 06/26/91 05/15/91 07/22/91 

104-106' 150-152' 114-116' 20-25' 4-6 ' 

MG/KG MG/KG MG/KG MG/KG MG/KG 


4700 1940 2500 10000 


1.1 0.39 0.43 2.4 

26.7 13.1 17 57.9 

22100 


10.2 4.4 5.1 21.2 

4.1 

12 7.2 15.7 


8770 4020 5270 16200 


2.7 1.1 2 4.4 

3320 	 5620 


197 98 150 320 


14.6 6.3 18 21.5 

11.9 4.5 	 25.8 

136 40.1 

NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE 

S130I-B 


07/22/91 


24-26' 


MG/KG 


14000 


18.8 


735 


0.65 

0.86 

568 


6.6 

18.9 


18400 


4.6 


5100 


238 


27 


41.2 

32.4 

S130I-C 


07/23/91 


102-104' 


MG/KG 


3410 


5.3 

18.4 

8 


3 


6.2 


5680 


1.9 

153 


13 


9.1 

13.4 

DATE: 11-12-92 

;iliiii|0M;;̂  
i;;;|;iiiljii;;; 
iiiiiiiiiii^; 
;i;;i;;;;;;;;;MS/iGt;;;; 
wmmm'

1.7 

28.4 

1270 


11.4 

6.7 

10.4 


9090 


1.7 

2460 


143 


;4K4ssssi-sT4iP::; 
15.6 

21.8 

PAGE 2 OF 2 


FILE:BORIWSl.WR1


TABLE 4-11 Rl REPORT 

SOIL VAPOR RESULTS REVISION:0 

Parker Landfill DATE: 11-12-92 

Lyndonville, Vermont 

SAMPLE 

SG2-1 

SG2-2 

SG2-3 

SG2-4 

SG2-5 

SG2-6 

SG2-7 

SG2-8 

SG2-9 

SG2-10 

SG2-11 

SG2-12 

SG2-13 

SG2-14 

SG2-15 

SG2-16 

SG2-17 

SG2-18 

SG2-19 

SG2-20 

SG2-21 

SG2-22 

SG2-23 

SG2-24 

SG2-25 

SG2-26 

SG2-27 

SG2-28 

SG2-29 

SG2-30 

SG2-31 

SG2-32 

SG2-33 

SG2-34 

FILE;SQIWS2,WRl 

PAQE 1 OF 2 

IWS-2 
(As/Ast) 

METHANE H2S HCN 

1,2 DCE 1,1,1 TCA BENZENE TCE TOTAL VOCs (% LEL) (PPM) (PPM) 

<0.5 <0.5 <0.5 <0.5 <0.5 17 0 0.4 

<0.5 <0.5 <0.5 <0.5 <0.5 OFF-SCALE 0 1,84 

<0.5 <0.5 <0.5 <0.5 <0.5 OFF-SCALE 0 0,08 

<0.5 <0.5 <0.5 <0.5 <0.5 OFF-SCALE 0 0.04 

<0.5 <0.5 <0.5 <0.5 <0.5 OFF-SCALE 0 0.06 

<0.5 <0.5 <0.5 <0.5 <0.5 OFF-SCALE 0 0.04 

<0.5 <0.5 <0.5 <0.5 <0.5 OFF-SCALE 0 0.04 

<0.5 <0.5 <0.5 <0.5 <0.5 56 0 0.2 

<0.5 <0.5 <0.5 1.26 <0.5 114 0 0.2 

<0.5 <0.5 <0.5 26.59 8.93 134 0 0.36 

3.11 <0.5 <0.5 173.81 59.61 144 0 0.16 

11.60 <0.5 <0.5 53.17 22.40 148 0 0.64 

7.17 <0.5 <0.5 35.71 14.80 132 0 0.12 

<0.5 <0.5 <0.5 8.33 2.80 144 0 0.06 

<0.5 <0.5 <0.5 <0.5 <0.5 64 0 0.04 

19.28 <0.5 <0.5 1.71 8.11 120 0 0.06 

<0.5 <0.5 <0.5 6.35 2.13 122 0 0.08 

107.85 <0.5 <0.5 267.46 132.00 138 0 0.8 

<0.5 425.00 <0.5 277.38 104.53 122 0 0.78 

20.82 1510.00 <0.5 13.49 52.93 104 0 0.12 

40.61 <0.5 <0.5 12.70 20.13 106 0 0,15 

24.91 <0.5 <0.5 8.73 12.67 142 0 0,12 

<0.5 1160.00 <0.5 267.06 120.67 122 0 >10 

<0.5 90.00 <0.5 12.70 6.67 2 0 0,04 

<0.5 70.00 <0.5 22.22 9.33 0 0 0,05 

<0.5 1.11 <0.5 -0.83 <0.5 0 0 0,16 

1.54 0.64 <0.5 0.60 0.94 38 0 >10 

<0.5 <0.5 <0.5 <0.5 <0.5 18 0 0,34 

<0.5 <0.5 <0.5 <0.5 <0.5 28 0 0,36 

<0.5 <0.5 <0.5 <0.5 <0.5 10 0 0,22 

<0.5 <0.5 <0.5 <0.5 <0.5 0 0 0.13 

<0.5 <0.5 <0.5 <0.5 <0.5 0 0 0.04 

<0.5 <0.5 <0.5 <0.5 <0.5 0 0 0,04 

<0.5 <0.5 <0.5 <0.5 <0.5 0 0 0.14 



TABLE 4-11 Rl REPORT 

SOIL VAPOR RESULTS REVISIONiO 

Parker Landfill DATE: 11-12-92 

Lyndonville, Vermont 

IWS-2 
(As/Ast) 

ADDITIONAL POINTS 
METHANE H2S HCN 

SAMPLE 1,2 DCE 1,1,1 TCA BENZENE TCE TOTAL VOCs (% LEL) (PPM) (PPM) 

SG2-A <.5 <.5 <.5 42.65 11.42 184 0 0 

SG2-B <.5 <.5 <.5 <.5 <.5 182 0 0,04 

SG2-C 5.54 <.5 1.39 12.86 6.3 204 0 0,2 

SG2-D 6.51 <.5 222.04 62.4 188 0 1,44 

SG2-E <.5 <.5 <.5 10.61 2.94 34 0 0.17 

SG2-F 1.69 <.5 <.5 12.65 4.15 172 0 2.1 

SG2-G <.5 <.5 <.5 3.67 1.06 130 0 0.06 

SG2-H <.5 <.5 <.5 1.29 <.5 54 0 0.04 

SG2-I 0.78 <.5 <.5 0.98 0.62 34 0 0 

SG2-J <.5 <.5 <.5 <.5 <.5 2 0 0.04 

SG2-K 14.22 269.41 <.5 4.69 14.15 152 0 >10 

SG2-L NO DATA 108 0 0.48 

SG2-M 1.41 27.85 <.5 5.82 2.86 88 0 0.4 

SG2-N <.5 <.5 1.35 2.18 0.98 2 0 0.17 

SG2-N (DUPLICATE) <.5 <.5 1.22 1.76 0.82 NO DATA 

SG2-0 <.5 <.5 <.5 34.08 9.25 0 0 0.14 

SG2-P <.5 0.96 <.5 15.33 4.17 34 0 0,08 

SG2-I ' <.5 <.5 <.5 <.5 <.5 0 0 0 

SG2-Q <.5 <.5 <.5 2.65 0.71 10 0 0.08 

SG2-R <.5 <.5 <.5 1.82 0.5 8 0 0,2 

SG2-S <.5 <.5 <.5 <.5 <.5 0 0 0.04 

SG2-T <.5 <.5 <.5 1.41 <.5 24 0 0.12 

SG2-U <.5 <.5 <.5 0.67 <.5 14 0 0,02 

FILE:SalVVS2.\M)1 

PAQE 2 OF 2 



ANALYTE 

1,2-Dichloroethene (total) 

Tetrachloroethene 

Bis (2-Ethylhexyl) Phthalate 

Aluminium 

Arsenic 

Barium 

Beryllium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Vanadium 

Zinc 

TABLE 4-12 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

SURFACE SOILS  IWS2 DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 

U710I U711I U712I ;;iii;;;;;;;;;;lii;iiilii 
09/11/91 09/11/91 09/11/91 iiiii;i;i;i;iiiii!lii:;; 

0"-6" 0"-6" 0"-6 i i i l i i i i i ;  ! 
MG/KG MG/KG MG/KG 

0.005 ':;̂;̂:::::-:::::̂:̂:̂:̂^ 
0.003 •:•;•:•:::•:::::•:^:::^:::•:::•:::::•:::•:::•:::;::::;:• i^! : : - : : 0 : : : : : !  > :•:•!::• 

0.3 

6790 12100 3610 4500 

2.5 0.92 1.7 1.5 
215 35.1 16.3 wiMmimmiiMm 
0.6 0.68 

m̂ î Mimimmm̂  
425 20.9 6 wimMiimsm 
37.5 6.2 

26.2 11.5 4.8 '̂ mimmmmmm 
0.67 

25400 14900 5740 igM.:MmmMmi 
3.1 3.3 1.8 

3070 4450 f;:;.;;;;:::;|;;:;;iii;;ii;;iii;;; 
259 215 123 ;:::;;;;:|:;i;<|;ii;i;;[;:|iip 

44.8 16.8 8.3 10.6 

1000 
148 22.6 8.5 mimi^mmmk 

25.3 33.2 mmmmmi 

FILE:SURFIWS2.WR1 NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE 

FILE:SURFIWS2.WR1


RCRA CHARACTERISTICS 

Ignitability, degrees F 140 >150 >150 
Corrosivity by pH <2, >12.5 5.69 6.44 
Reactive Cyanide, mg/Kg wet - <35 <35 
Reactive Sulfide, mg/Kg wet - <48 <48 

Rl REPORT 

REVISION: 0 

DATE: 11-12-92 

ANALYTE 

WASTE CHARACTERISTICS 

Total Solids, % wet 

Chemical Oxygen Demand, mg/Kg 

Total Organic Carbon, % 

Total Organic Halide, mg/Kg 
Petrol. Hydrocarbon, mg/Kg 

Total Kjeld. Nitrogen, mg/Kg 

Total Ammonia, mg/Kg 
Nitrate/Nitrite - N, mg/Kg 
Total Phosphate, mg/Kg 

Chloride, mg/Kg 

TABLE 4-13 

TEST PIT SAMPLES - IWS 2 


WASTE CHARACTERIZATION 

Parker Landfill Project 

Lyndonville, Vermont 


RCRA SAMPLE DESIGNATIONS 
LIMIT P905I-A P906I-A 

TCLP VOLATILES (mg/L in extract) 

Benzene 
Carbon Tetrachloride 

Chiorobenzene 

Chloroform 

1,2-dichloro8thane 

1,1-dichloroethene 

Methyl Ethyl Ketone 

Tetrachloroethene 
Trichloroethene 

Vinyl Chloride 

0.5 

0.5 

100 

6.0 

0.5 
0.7 

200 

0.7 
0.5 

0.2 

NS 

NS 

NS 

NS 

NS 

NS 

NS 
NS 
NS 

NS 

84.7 

268000 

6.27 

214 

678000 

44.0 
36.4 

<0.24 
339 

118 

80.2 

372000 

9.45 

247 

1090000 

566 

82.0 
<0.25 
820 

436 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 
0.30 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 
0.11 

<0.10 

TCLP SEMIVOLATILES (mg/L in extract) 

1,4-dichlorobenzene 

2-methylphenol 

4-methylphenol/3-methylphenol 

Hexachloroethane 

Nitrobenzene 

Hexachlorobutadiene 

2,4,6-trichlorophenol 

2,4,5-trichlorophenol 

2,4-dinitrofoluene 

Hexachlorobenzene 
Pentachlorophenol 

Pyridine 

7.5 

200 

200 

3.0 

2.0 

0.5 

2.0 

400 

0.13 

0.13 
100 

5.0 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 
<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 
<0.05 

<0.05 

NS - no standard 
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TABLE 4-13 Ri REPORT 

TEST PIT SAMPLES - IWS 2 REVISION 0 

WASTE CHARACTERIZATION DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

RCRA SAMPLE DESIGNATIONS 

ANALYTE LIMIT P905I-A P906I-A 

TCLP HERBICIDES/PESTICIDES (mg/L in extract) 

2,4-D 10 <1.0 <1,0 

2,4,5-TP (Silvex) 1.0 <0,1 <0.1 . 

gamma-BHC (Lindane) 0.4 <0.1 <0.1 

Endrin 0.02 <0.005 <0,005 

Methoxychlor 10 <1.0 <1.0 

Toxaphene 0.5 <0.1 <0.1 

Heptachlor 0.008 <0.003 <0.003 

Heptachlor Epoxide 0.008 <0.003 <0.003 

Tech, Chlordane 0.03 <0.01 <0.01 

TCLP METALS (mg/L in extract) 

Arsenic 5.0 <0.05 <0.05 

Barium 100 27.6 813 

Cadmium 1.0 0.10 0.052 

Chromium 5.0 1.65 0.90 

Lead 5.0 <0.05 <0.05 

Mercury 0.2 <0.002 <0.002 

Selenium 1.0 <0.025 <0.025 

Silver 5.0 <0.050 <0.05 

NS = no standard 
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TABLE 4-14 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

TEST PIT SAMPLES - IWS2 
Parker Landfill Project 
Lyndonville, Vermont 

P905I-A P905I-B P906I-A P906I-B 

05/23/91 05/23/91 05/23/91 05/23/91 

ANALYTE FILL 5.6' FILL 9' 

MG/KG MG/KG MG/KG MG/KG 

iBenzene 0.04 

JDichloroethane,l,2 0.14 

loichloroethene, 1,2- (total) 540 5.3 11 34 

[ethyl Benzene 0.016 

[Methylene Chloride 9.3 6.3 

[Tetrachloroethene 32 20 0.7 100 

[Toluene 0.027 

[Trichioroethane, 1,1,1 0.011 1.7 

[Trichloroethene 65 200 3.6 2500 

[Xylenes, Total 0.041 5.3 

Dibenzofuran 1.7 2 

[Fiuoranthene 3.1 

iFluorene 2.2 2.4 

[Methylnaphthalene,  2 - 15 2.4 4.6 1,3 

[Naphthalene 6.9 0.88 2.2 0,51 

[phenanthrene 6.3 0.86 7.8 

[pyrene 1.7 3.4 

[Aluminium 7230 9010 6490 8050 

[Arsenic 28.2 0.55 21.7 1,7 

[Barium 1940 155 12300 551 

[chromium 5550 75 6720 19.9 

Cobalt 460 9.3 481 6.3 

[copper 169 252 

[cyanide 65.4 0.71 241 1.9 

[iron 170000 12100 262000 10900 

Lead 24.3 3 156 2.8 

Manganese 775 234 1190 168 

Nickel 526 21,1 1140 14 

Selenium 0,83 0.41 

Silver 1,4 4.4 1.1 

Vanadium 1980 35.1 2000 19.4 

Zinc 66.6 32.2 104 

DATE: n -12 -92 

; ; ' ; | ' i : : ^ ; i B © t < ^ i D 

':''̂ :--̂:-:̂::-;:̂:\ 

WmSmm^-i 
lliiiiiii;i::Plsi 
wmmMmm] 
WMiMMi->M\ 
:iliiiil^i;;;iiii:iin 
WmS-.§Mm 

v.̂ :\:UiE./mm\ 
W:M§M :̂ii:§M\ 
WISMilUM] 
:i.-;;c;i::l?>-'^;'-"1lS: 

• • • • • • • • • • • • • • • • : • : ; : ; : : : : • • ;

iiiiipiiiifej 
smM>Mm.\ 

FILE:TESTIWS2.Wni NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE 
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ANALYTE 

2-Butanone 

Acetone 

Chloroform 

Dichloroethane, 1,1

Dichloroethene, 1,2- (total) 

Ethyl Benzene 

Hexanone, 2

Methyl,4-2-Pentanone 

Methylene Chloride 

Tetrachloroethene 

Toluene 

Trichloroethene 

Xylenes, Total 

Bis (2-Ethylhexyl) Phthalate 

Fluoranihene 

Methylnaphthalene, 2

Melhylphenol, 4

Naphthalene 

Phenanthrene 

Pyrene 

FILE:BORIWS2 

TABLE 4-15 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

SOIL BORINGS - IWS2 DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

S105I-A S106I-A S107I-A S107I-C S129I-A S129I-B S129I-CRE S134I-A s;iiî iiSfi;Qir:̂  
07/08/91 06/25/91 06/06/91 06/17/91 06/24/91 06/24/91 06/24/91 05/28/92 iiiiiiiiD::; 

8-10' 12-14' 14-16' 152-154' 0-2' 6-8' 18-20' 42-44' iiiî iiiiî t-
MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG iiiiiiiiiG;;

0.2 0.54 
• : • : • : • : • : • : • : • : • : • : • : • : • ; ' : • : • : • : ' " ' : ' : ' : : • : : • : :  ' 

0.57 0.29 25 0.95 0.01 ifmMMiS-Mi 

0.005 

, 0.003 


0.16 72 

0.002 

0.035 0.023 

0.034 

0.45 19 0.47 0.002 ^:i^::::^^:^::^'.^:::>>yy::xyy

8.3 93 13 0.4 

0.018 

0.003 28 0.011 1000 25 3.5 0.003 

0.007 

1.5 

0.15 

1.1 0.27 0.27 :hS;sss;--:s !•:-M.;?;:;: ;:• 

1.1 

0.31 0.11 0.34 

0.28 0.34 0.092 

0.083 0.16 

NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE 
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TABLE 4-15 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

SOIL BORINGS  IWS2 DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

S105I-A 

07/08/91 

SI 061-A 

06/25/91 

SI 071-A 

06/06/91 

S107I-C 

06/17/91 

S129I-A 

06/24/91 

S129I-B 

06/24/91 

S129I-CRE 

06/24/91 

S134I-A 

05/28/92 

ii;li|i:9i:|:f 
lilllliiAliy 

ANALYTE 8-10' 12-14' 14-16' 152-154' 0-2' 6-8 ' 18-20' 42-44' 

MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG 

Aluminium 5730 3870 5800 6060 3830 2220 W/-:-:/mmi 
Arsenic 6.8 1,1 1.5 0.62 1.3 0.5 1.7 

Barium 22.7 26 336 141 18.1 Is;:i:>liffi4| 
Beryllium 0.26 0.15 

Cadmium 0.3 

Calcium 1770 i:iii;i:i;i?'̂ 6--̂  
Chromium 10 6.9 10.1 56.4 9.8 5.9 mmS!^.-*' 
Cobalt 6.2 10.2 4.9 2 6.7 

Copper 6.8 2.6 W^SM^':. 
Cyanide 1.7 

Iron 8680 5890 9450 10300 7230 3480 :ii:iiii^p9p:; 
Lead 2.4 2.2 2.6 2.9 2.2 1.1 1.7 

Magnesium 2810 3100 1330 2460 

Manganese 106 135 172 204 201 70.2 143 

Nickel 12.8 28.9 16.3 15.7 12.5 5.8 wmm: .i:4;a.;: 
Potassium 520 1090 

Sodium 68.2 

Vanadium 12.6 29.6 5.1 ^mmmm'. 
Zinc 270 20.9 35 35.7 13.2 symm^.'iX'^'

FILE:BOftlWS2 NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE 
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TABLE 4-16 Rl REPORT 

SOIL VAPOR RESULTS REVISION:0 

Parker Landfill DATE: 11-12-92 

Lyndonville, Vermont 

IWS-3 
(As/Ast) 

METHANE H2S HCN 

SAMPLE 1,2 DCE 1.1,1 TCA BENZENE TCE TOTAL VOCs (% LEL) (PPM) (PPM) 

SG3-1 <0.5 <0.5 <0.5 <0.5 <0.5 0 0 0 

SG3-2 <0.5 <0.5 <0.5 <0.5 <0.5 1 0 0 

SG3-3 <0.5 <0.5 <0.5 <0.5 <0.5 1 0 0 

SG3-4 <0.5 9.90 <0.5 1.59 0.80 1 0 0 

SG3-5 <0.5 <0.5 <0.5 1.59 0.64 0 0 0 

SG3-6 <0.5 4.34 <0.5 0.99 0.61 0 0 0 

SG3-7 <0.5 <0.5 <0.5 <0.5 <0.5 1 0 0 

SG3-8 <0.5 <0.5 <0.5 1.23 <0.5 0 0 0 

SG3-9 <0.5 <0.5 <0.5 <0.5 <0.5 0 0 2 

SG3-10 <0.5 <0.5 <0.5 <0.5 <0.5 1 0 0 

SG3-11 <0.5 <0.5 <0.5 <0.5 <0.5 2 0 0 

SG3-12 <0.5 <0.5 <0.5 <0.5 <0.5 2 0 0.2 

SG3-13 <0.5 <0.5 <0.5 <0.5 <0.5 1 0 0.1 

SG3-14 4.13 1.19 <0.5 0.71 1.94 1 0 0 

SG3^15 <0.5 0.80 <0.5 <0.5 <0.S 1 0 0.2 

SG3-16 <0.5 1.67 <0.5 <0.5 <0.5 1 0 0,2 

SG3-17 <0.5 1.57 <0.5 <0.5 <0.5 1 0 0,1 

SG3-18 0.99 1.53 <0.5 <0.5 0.51 1 0 1,2 

SG3-19 <0.5 <0.5 <0.5 <0.5 <0.5 2 0 0.2 

SG3-20 <0.5 <0.5 <0.5 1.36 0.66 1 0 0.1 

SG3-21 <0.5 <0.5 <0.5 <0.5 <0.5 0 0 1,4 

SG3-22 <0.5 <0.5 <0.5 <0.5 <0.5 0 0 0,4 

SG3-23 NO DATA 1 0 0 

SG3-24 <0.5 <0.5 <0.5 <0.5 <0.5 2 0 0.4 

SG3-25 <0.5 1.57 <0.5 3.77 1.39 1 0 0 

SG3-26 <0.5 0.98 <0.5 <0.5 <0.5 1 0 0.1 

SG3-27 <0.5 <0.5 <0.5 <0.5 <0.5 1 0 0.3 

SG3-28 <0.5 <0.5 <0.5 <0.5 <0.5 1 0 0.2 

SG3-29 <0.5 <0.5 <0.5 <0.5 <0.5 1 0 0.1 

SG3-30 <0.5 <0.5 <0.5 <0.5 <0.5 1 0 0 

SG3-31 <0.5 3.25 <0.5 1.75 0.76 2 0 0,1 

SG3-32 <0.5 1.82 <0.5 1.83 0.75 1 0 0.1 

SG3-33 <0.5 15.00 <0.5 3.25 1.56 2 0 0,2 

SG3-34 <0.5 <0.5 <0.5 <0.5 <0.5 1 0 0.2 

SG3-35 <0.5 <0.5 <0.5 <0.5 <0.5 3 0 0,5 

SG3-36 <0.5 <0.5 <0.5 10.91 3.67 1 0 0.2 

FILE;SQIWS3,WR1 
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TABLE 4-16 Rl REPORT 

SOIL VAPOR RESULTS REVISIONiO 

Parker Landfill DATE: 11-12-92 

Lyndonville, Vermont 

IWS-3 
(As/Ast) 

SG3-37 <0.5 <0.5 <0.5 <0.5 <0.5 1 0 0,1 

SG3-38 <0.5 <0.5 <0.5 <0.5 <0.5 1 0 0,1 

SG3-39 <0.5 <0.5 <0.5 <0.5 <0.5 1 0 0.2 

SG3-40 <0.5 <0.5 <0.5 <0.5 <0.5 1 0 0,1 

SG3-41 <0.5 1.32 <0.5 8.37 2.87 3 0 0 

SG3-42 <0.5 <0.5 <0.5 <0.5 <0.5 3 0 0,34 

SG3-43 <0.5 0.66 <0.5 1.35 0.52 2 0 0.04 

SG3-44 <0.5 3.42 <0.5 3.25 1.31 2 0 0.04 

SG3-45 <0.5 <0.5 <0.5 <0.5 <0.5 2 0 1,2 

SG3-46 <0.5 <0.5 <0.5 <0.5 <0.5 2 0 0 

SG3-47 <0.5 <0.5 <0.5 <0.5 <0.5 4 0 0,6 

SG3-48 <0.5 <0.5 <0.5 <0.5 <0.5 2 0 0 

SG3-49 <0.5 <0.5 <0.5 1.15 <0.5 3 0 0 

SG3-50 <0.5 <0.5 <0.5 <0.5 <0.5 3 0 0.04 

SG3-51 <0.5 <0.5 <0.5 <0.5 <0.5 3 0 0 

SG3-52 <0.5 <0.5 <0.5 <0.5 <0.5 3 0 0.2 

SG3-53 <0.5 <0.5 <0.5 <0.5 <0.5 3 0 0.36 

SG3-54 <0.5 1.20 <0.5 2.66 1.01 3 0 0.1 

SG3-55 1.06 47.00 <0.5 <0.5 1.70 1 0 1.1 

SG3-56 <0.5 <0.5 <0.5 <0.5 <0.5 0 0 0,1 

SG3-57 <0.5 <0.5 <0.5 <0.5 <0.5 2 0 0,3 

SG3-58 <0.5 <0.5 <0.5 <0.5 <0.5 1 0 0.32 

SG3-59 <0.5 <0.5 <0.5 <0.5 <0.5 0 0 0.2 

ADDITIONAL SAMPLES 

METHANE H2S HCN 

SAMPLE 1,2 DCE 1,1,1 TCA BENZENE TCE TOTAL VOCs (% LEL) (PPM) (PPM) 

SG3-41N(E) <0.5 <0.5 <0.5 <0.5 <0.5 0 0 0,08 

SG3-41E(G) <0.5 <0.5 <0.5 <0.5 <0.5 0 0 0 

SG3-41W(F) <0.5 <0.5 <0.5 <0.5 <0.5 0 0 0 

SG3-41S(H) <0.5 <0.5 <0.5 <0.5 <0.5 0 0 0 

SG3-36N (A) 8.57 <0.5 1.43 1.45 4.63 2 0 0 

SG3-36N (REDO) (A) 8.14 <0.5 0.67 2.04 4.41 NO DATA 

SG3-36E(C) <0.5 <0.5 <0.5 <0.5 <0.5 0 0 0,05 

SG3-36S(D) <0.5 <0.5 <0.5 0.76 <0.5 2 0 0.01 

SG3-36W (B) <0.5 <0.5 <0.5 15.71 4.28 2 0 0,03 
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TABLE 4-17 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

SURFACE SOIL SAMPLES - IWS3 DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 

U707I U708I U709I 

Analyte 

09/11/91 

0"-6" 

09/11/91 

0"-6" 

09/11/91 

0"-6" 

||||;;il|i|iif: 
illllliillll 

Benzene 

MG/KG MG/KG MG/KG 

0.005 
iiiii^jiiiiii 

Carbondisulfide 0.06 

1,2-Dichloroethene (total) 0.068 

Ethyl Benzene 0.016 

Tetrachloroethene 0.002 0.34 ;.;.;;:;:;:;:i:i:;:i:i:;:;:;:;.;.;x;;:;;;:;::..::: •••:•>::::::;;:: 

Toluene 0.013 :mmm:mi-m-r-^--'ii 

Trichloroethene 0.35 

Xylenes, Total 0.13 iiiiills?;Jii:lilli;ii: 
Pyrene 5 

Aluminium 5880 8560 4450 •/•: !y:W§B'Mm: 
Arsenic 2 7.5 6.3 wmmmmMsl 
Barium 237 3000 556 WmMM::-^^^: 
Calcium '^••:-.wiimt:m"\ 
Chromium 1230 2560 1670 %;v-::im^9mm 
Cobalt 123 194 155 WW-̂ SP-i:.̂ :.S 
Copper 53.3 101 70.1 wmimmmm 
Cyanide 3.5 1.3 

Iron 52500 93000 86500 mmmBmmm 
Lead 124 58 mMiMSmM 
Magnesium 3040 3560 2670 ism 
Manganese 357 406 560 WimLmim 
Nickel 198 289 167 mwmiBmms:i 
Potassium WBIIm}Mm. 
Vanadium 491 785 420 ^:: :B:Bm^^:^^i2^ 
Zinc 31.4 50.5 40.2 limssmm 

FILE:SURFIWS3.WRl NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE 
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TABLE 4-18 Rl REPORT 

TEST PIT SAMPLES - IWS 3 REVISION: 0 

WASTE CHARACTERIZATION DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

RCRA SAMPLE DESIGNATIONS 

ANALYIt LIMIT P901I-A P901R-A P902I-A P903I-A 

WASTE CHARACTERJSTICS 

Total Solids, % wet NS 84.7 74,4 80.1 85.0 

Chemical Oxygen Demand, mg/Kg NS 146000 315000 >640000 58300 

Total Organic Carbon, % NS 7.02 6.84 15.8 1.95 

Total Organic Halide, mg/Kg NS 386 535 354 52.0 

Petrol. Hydrocarbon, mg/Kg NS 744000 3140000 1370000 280000 
Total Kjeld. Nitrogen, mg/Kg NS 291 434 281 220 
Total Ammonia, mg/Kg NS 23.2 34.3 38.6 48.0 
Nitrate/Nitrite - N, mg/Kg NS <0.24 <0.27 0.30 <0.24 
Total Phosphate, mg/Kg NS 543 496 400 589 

Chloride, mg/Kg NS <12 14.8 544 <12 

RCRA CHARACTERISTICS 

Ignitability, degrees F 140 >150 NA >150 >150 
Corrosivity by pH <2, >12.5 6.42 NA 5.78 6.41 
Reactive Cyanide, mg/Kg wet - <35 NA <35 <35 
Reactive Sulfide, mg/Kg wet - <48 NA <48 <48 

TCLP VOLATILES (rtigfl. Hn extract] • •  . • 

Benzene 0.5 <0.10 NA <0.10 <0.10 
Carbon Tetrachloride 0.5 <0.10 NA <0.10 <0.10 
Chiorobenzene 100 <0.10 NA <0.10 <0.10 
Chloroform 6.0 <0.10 NA <0.10 <0.10 

1,2-dichloroethane 0.5 <0.10 NA <0.10 <0.10 

1,1-dichloroethene 0.7 <0.10 NA <c  <0.10 

Methyl Ethyl Ketone 200 <0.10 NA <o.... <0.10 

Tetrachloroethene 0.7 <0.10 NA <0.10 <0.10 
Trichloroethene 0.5 <0.10 NA <0.10 <0.10 

Vinyl Chloride 0.2 <0.10 NA <0.10 <0.10 

TCLP SEMIVOLATILES (mart, in «9i iract) 

1,4-dichlorobenzene 7.5 <0.05 NA <0.05 <0.05 

2-methylphenol 200 _ <0.05 NA <0.05 <0.05 

4-methylphenol/3-methylphenol 200 <0.05 NA <0.05 <0.05 

Hexachloroethane 3.0 <0.05 NA <0.05 <0.05 

Nitrobenzene 2.0 <0.05 NA <0.05 <0.05 

Hexachlorobutadiene 0.5 <0.05 NA <0.05 <0.05 

2,4,6-trichlorophenol 2.0 <0.05 NA <0.05 <0.05 

2,4,5-trichlorophenol 400 <0.05 NA <0.05 <0.05 

2,4-dinitrotoluene 0.13 <0.05 NA <0.05 <0.05 

Hexachlorobenzene 0.13 <0.05 NA <0.05 <0.05 
Pentachlorophenol 100 <0.05 NA <0.05 <0.05 

Pyridine 5.0 <0.05 NA <0.05 <0.05 

NS n no standard NA ' not analyzed 
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TABLE 4-18 Rl REPORT 

TEST PIT SAMPLES - IWS 3 REVISION: 0 

WASTE CHARACTERIZATION DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

RCRA SAMPLE DESIGNATIONS 

ANALYlb LIMIT P901I-A P901R-A P902I-A P903I-A 
TCLP HERBICIDES/PESTICIDES (mg/L in extract) 

2,4-D 10 <1.0 NA <1.0 <1.0 

2,4,5-TP (Silvex) 1.0 <0.1 NA <0.1 <0.1 

gamma-BHC (Lindane) 0.4 <0.1 NA <0.1 <0.1 

Endrin 0.02 <0.005 NA <0.005 <0.005 
Methoxychlor 10 <1.0 NA <1.0 <1.0 

Toxaphene 0.5 <0.1 NA <0.1 <0.1 
Heptachlor 0.008 <0.003 NA <0.003 „ <0.003 

Heptachlor Epoxide 0.008 <0.003 NA <0.003 <0.003 

Tech. Chlordane 0.03 <0.01 NA <0.01 <0.01 

TCLP METALS (mg/L in extract) 

Arsenic 5.0 <0.05 NA <0.05 <0.05 

Barium 100 7.4 NA 16.9 10.5 

Cadmium 1.0 0.046 NA 0.044 <0.01 
Chromium 5.0 1.96 NA 1.55 0.19 

Lead 5.0 <0.05 NA <0.05 <0.05 

Mercury 0.2 <0.002 NA <0.002 <0.002 

Selenium 1.0 <0.025 NA <0.010 <0.010 

Silver 5.0 <0.050 NA <0.050 <0.050 

NS • no standard NA a not analyzed 
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TABLE 4-19 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

TEST PIT SAMPLES - IWS3 DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

P901I-A P901I-B P901R-A P902I-A P902I-B P903I-A P903I-B i-<|?^S|S1f:;;: 
05/24/91 05/24/91 05/24/91 05/24/91 05/24/91 05/24/91 05/24/91 

ANALYTE FILL 6' FILL FILL 11' FILL 4.2' 

MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG 

Acetone 0.27 0.15 

Benzene 0.006 0.01 0.083 

Butanone,  2 - 0.017 0.013 0.071 

Carbondisulfide 0.14 0.19 

Dichloroethane, l , i  - 0.042 0.033 0.06 

Dichloroethene, 1,2- (total) 0.051 0.12 0.039 0.51 0.015 

Ethyl Benzene 0.035 0.12 0.014 0.24 

Tetrachloroethene 0.008 0.011 0.04 0.34 30 0.016 0.001 

Toluene 0.025 0.058 0.017 0.29 

Trichioroethane, l , l , i  - 0.057 

Trichloroethene 0.15 0.19 0.093 0.55 330 0.11 0.004 

Xylenes, Total 0.074 0.3 0.92 

Bis (2-Ethylhexyl) Phthalate 11 

di -n-Buty l Phthalate 11 

Fiuoranthene 2.3 2.7 

Fluorene 2.2 

Methylnaphthalene,  2 - 4 1.5 2.5 

Phenanthrene 6.9 6.5 

Pyrene 2.4 limm: i 
Aluminium 3290 5870 3410 2330 6420 6900 3020 f iS iMm 
Arsenic 7 1.9 6.5 31.8 2.9 1.2 m'W-^^mi 
Barium 1490 92.6 1760 2210 547 516 69.6 mmmm 
Beryllium 0.13 

Cadmiom 9.8 

Chromium 3630 60.7 3500 9090 257 301 iiiiiiii 
Cobalt 245 8.6 281 356 24.8 22.7 f!mmMi 
Copper 115 11.4 115 595 21,7 25.9 10.4 

Cyanide 4.1 0.97 21.4 101 0.71 1.1 

Iron 117000 10600 106000 432000 19500 18000 4030 iB :mm 
Lead 609 6.5 403 8.7 12.6 8.5 1.8 fnwMMi 
Manganese 739 128 710 1570 132 178 77.4 143 

Nickel 169 14.1 143 613 62.5 30.2 6.7 mwMm 
Selenium 0.41 0.34 

Silver 1.3 1.3 

Sodium 235 

Vanadium 937 30.5 1080 2580 90.9 105 7.2 Mii'-iii? 
Zinc 46.3 1 20.7 50.5 57.4 39.4 21.8 

FILE: TESTIWS3.WRI NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE 



TABLE 4-20 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

SOIL BORINGS-IWS3 DATE: 11-12-92 

ANALYTE 

Acetone 

Benzene 

Butanone,  2 

Dichloroethane, 1,1

Dichloroethene, 1,2- (total) 

Ethyl Benzene 

Tetrachloroethene 

Toluene 

Trichioroethane, 1,1,1,-

Trichloroethene 

Xylenes, Total 

di-n-Butyl Phthalate 

Fluorene 

Methylnaphthalene,  2 

Naphthalene 

Phenanthrene 

Aluminium 

Arsenic 

Barium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Vanadium 

Zinc 

Parker Landfill Project 
Lyndonville, Vermont 

S I 031-A S128I-A S128I-A S128I-B S128I-B 

05/17/91 05/22/91 06/07/91 05/22/91 06/10/91 

46-48' 0-2' 8-14' 2-4' 42-48' 

MG/KG MG/KG MG/KG MG/KG MG/KG 

0.35 

0.016 

0.053 0.15 

2.7 0.96 7.2 

0.82 9.1 2.6 0.012 

0.027 0.33 0.3 

0.11 1 0.004 

0.21 0,5 1.5 

6.3 

0.003 0.066 0.2 0.21 0.14 

0.07 1 1 

0.082 

0.39 

0.99 

0.1 0.44 

0.9 

8990 5170 9690 

1.1 1.5 1.7 

16.3 751 58.8 

46800 

11.8 143 22.4 

3.8 14 6.9 

4.3 17.4 

0.81 

8700 14200 16600 

2.9 2.8 4.6 

6610 

97.4 185 374 

8.6 34.6 24.1 

3310 

62 25.2 

17.9 21.6 38.9 

MG/KG 

^^^i^^^^^^^^B':^^ 

: ; ;JO. ; : ; | :X: |X|X|XV: 'V.Y| : : . : ;O 

S;S:;:;?;:"xV^:::sS;i;:.:: 

m§kkiBB 

wmmmm 
m-::-:W;m:-7. 
fmBmmm 

\ '̂ :}mm 
Wm-mmm 
WMMMm 
W::mMW: 

BBMiB: 
ii;i;: .ymm 

msmm:̂  
;iiii:;|:;2*KJ:::: 

mmm-m 
IS:IB:M0

•• m9& 

WS::::M^^i 

Immmî -

FILE:BORIWS3.WRl NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE. 

METALS AND SVOC NOT ANALYZED IN ALL SAMPLES. 

FILE:BORIWS3.WRl


0.004 

TABLE 4-21 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

GROUNDWATER - SWDA DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 

ANALYTE 

Acetone 

Benzene 

Butanone, 2

Carbondisulfide 

Chloroethane 

Chloromethane 

Dichloroethane, 1,1
Dichloroethene, 1,2- (total) 

Ethyl Benzene 

Hexanone, 2

Methylene Chloride 

Methyl-2-Pentanone, 4

Tetrachloroethene 

Toluene 

Trichioroethane, 1,1,1

Trichloroethene 
Xylenes, Total 

Benzoic Acid 
Bis (2-Ethylhexyl) Phthalate 

Dichlorobenzene, 1,4
Diethyl Phthalate 

di-n-Butyl Phthalate 

Methylnaphthalene, 2

Methylphenol, 2

Methylphenol, 4

Naphthalene 

phenol 

Aluminium 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

iron 

Lead 
Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Sodium 

Vanadium 

Zinc 

||l|;;:!:iil^DiB:; 

: ; , • : ; . : : . : . : . : . : . : . : . : . : . : . : . : . : . : . : . : . : . • . : ; . - . . 

:::!:i::::;:|:::;-;;:;-;::::-:::::':'!v!; !•:>::: 

iiiiiiliiili 

0.002 

Wmmm 

i;|i||;s||i;i:ili 

WM:!W§B9. 

|i:;ii::llii;i 

0.194 

WSBBW. 
;;Eg-:;-;V;||;;::;:|:j;:||; 

558 

:vj : | ; ; : ^>>^:• ;• o : o :;•;::: o :  j : o : o : j : ; : 

9 . ^ 

a0026 

11.2 

WiMMm 
B:::mm 
ImMiiMM 
f:MiifW:B\.-.̂ y'-.i:i 

WMMM 

O.C»2 

G112B 

3 ROUNDS 

MG/L 

0.008 

.003-.064 

0.0272 

53.1 

0.256 

0.0029 

2.46 

0.0335 

5.07 

2.07 

0.0185 

G113A 

3 ROUNDS 

MG/L 

0.008 

0.001 

5.39 

0.0905 

10.9 

0.0167 

0.0367 

16 

0.0082 

6.16 

0.531 

0.0422 

5.95 

4.07 

0.0482 

G113B 

3 ROUNDS 

MG/L 

0.01 

0.002 

.003-.006 

.002-,006 

0.002 
.057-0.11 

0.001 

0.009 

.002-.008 

0.051 

0.186 

0.0423 

59.1 

0.533 

0.0171 

3.26 

0,0513 

6.94 

7500 

50 

G114A 

3 ROUNDS 

MG/L 

0.65-1.6 
0.007 

1.4-2.1 

.01-.052 

0.032 

.026-0.11 

.012-.016 

.021-.043 

0.024 

.034-. 059 

0.84-1.5 

.059-0.13 

G114B 

3 ROUNDS 

MG/L 

0.007 

0.005 
0.072 

3.5 

0.068 

0,014 

6.4 

0.0043 

0.378 

0.035 

FILE:QWSWDA.WR1 NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN ANY ROUNDS. 

PAGE 1 OF 5 METALS AND SVOC NOT ANALYZED ON ALL SAMPLES NOR ON ALL ROUNDS. 
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ANALYTE 

JAcetone 

[Benzene 

[Butanone, 2
ICarbondisulfide 

IChloroethane 

IChloromethane 

JDichloroethane, 1,1
Dichloroethene. 1,2-(total) 

1 Ethyl Benzene 

iHexanone, 2

iMethylene Chloride 

|Methyl-2-Pentanone, 4

JTetrachloroethene 

[Toluene 
JTrichloroethane, 1,1,1

[Trichloroethene 

[Xylenes, Total 

(Benzoic Acid 

Bis (2-Ethylhexyl) Phthalate 

[Dichlorobenzene, 1,4

Diethyl Phthalate 

di-n-Butyl Phthalate 

[Methylnaphthalene, 2

[Methylphenol, 2

[Methylphenol, 4

[ Naphthalene 
[Phenol 

[Aluminium 

[Arsenic 

[Barium 

[Beryllium 

[Cadmium 

[Calcium 

[Chromium 

Cobalt 

[Copper 
Iron 

Lead 

Magnesium 

Manganese 

[Nickel 

Potassium 

iSelenium 

Sodium 

Vanadium 

TABLE 4-21 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

GROUNDWATER  SWDA DATE: 11-12-92 

Parker Landfill Project 

. Lyndonville, Vermont 
lilliil^^WB-: 
Ifili^iEl;^ 

ix:::::::::-. •;:::::::.-:•:• 

l i i i i i i M 

|iiiP;̂ ^ '̂B^{iii;:;i; 

Immmmi 

wmmm^ 

Wi^^^^Mii^^'^'^i'i 
;: |;::: :;| jo :'::;::o :\o ::.| V |-::.::;!:::::: 

;:':-:::::;:o:::o::::::::::::::::::::::::::::; 

a73 

0.194 

i i Pi 

mm mm\ 
0.0026; 

WM:MmM\ 

tS::^S&\ 
ymmmm.] 
wimmm 

lS!C-Mm\ 

1 G115A 

3 ROUNDS 
MG/L 

i.008-0.56 

1.007-.023 

0.15-0.67 

0.005 

.004-.007 

L004-.007 

.002-. 005 

.049-. 063 

.011-.032 

i.008-.043 

.006-.46 

0.12-0.19 

0,14-0.39 

0.006 
0.037 

0.003 
.009-.024 

0.26-0.6 

.036-.039 

.015-.022 

8.78-43.9 

.038-.083 

0.51-0.56 

0.0017 

236-298 

0.073 

.073-. 078 

.092-. 119 
125-152 

.016-,039 

35-46,6 

1,91-2,38 

0.23-0.26 

34.5-61.5 

109-136 

.042-0.12 

G115A-I-3FIL 

07/14/92 

MG/L 

1 ,G115B 

3 ROUNDS 
MG/L 

0.24 

0.004 

0.001 

0.019 

0.003 

0.002 

5.17 

0.0919 

0.0141 

9.66 

0.0069 

0.566 

2410 

G117A 

3 ROUNDS 

MG/L 
0.004 

0.002 

.002-.007 

0.002 
.004-. 024 

0.003 

0.299 

0.041 

0.713 

0.0007 

10.2 

12.4 

G117B 


3 ROUNDS 


MG/L 


0.003 

0.003 

.002-.01 

0.002 

.002-.005 

.004-,037 

0.005 

0.512 1 

0.019 

0.934 

0.0036 

0,062 

0.116 

0.0533 

0.275 

186 

0.0063 

0.0507 

0.0054 

87.5 

30.3 

1.14 

0.196 

51.2 

132 

0.0206 
Zinc fwmm 1 0.10-0.12 0.05 1 0.014 0.023 1 
FILE:QWSWDA.WB1 NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN ANY ROUNDS. 
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http:0.23-0.26
http:0.51-0.56
http:0,14-0.39
http:0.12-0.19
http:0.15-0.67
http:i.008-0.56


TABLE 4-21 Ri REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

GROUNDWATER  SWDA DATE: 11-12-92 

Parker Landfill Project 


Lyndonville, Vermont 

G137A-I-1 G137A-I-1FIL G137B-I-1 G137B-1-1FIL 

ANALYTE lllpGliRD: 07/16/92 07/16/92 07/16/92 07/16/92 
MG/L MG/L MG/L MG/L 

Acetone 0.017 0.016 

Benzene 0.001 

Butanone, 2 0.032 

Carbondisulfide 

Chloroethane 

Chloromethane 

Dichloroethane, i , i  - 0.006 

Dichloroethene, l ,2- (total) :;;;;;;;:;;;;;;;;;;;;;;;;ix̂ ^̂ ^̂ ^ 0.095 

Ethyl Benzene JSSjSmmHKiS^ 0.002 

Hexanone, 2 Si^iMMM 0.004 

Methylene Chloride 0.001 

Methyl-2-Pentanone, 4 0.008 
Tetrachloroethene 

Toluene 0.026 

Trichioroethane, 1,1,1

Trichloroethene 
: 'J^'.'-^-^.^iL-y

mM::iii!Msm 0.003 

Xylenes, Total 0.005 

Benzoic Acid 

Bis (2-Ethylhexyl) Phthalate 0.0& 

Dichlorobenzene, 1,4 ^ M f M ^ y M ^  : 

Diethyl Phthalate i:i:i:i:i:i:i:i:::i:i:i:̂ :::i:̂ ^^ 0.004 

di-n-Butyl Phthalate 

Methylnaphthalene, 2 i;i:;:i;::i:iSi-i>S^^^ 

Methylphenol, 2

Methylphenol, 4

Naphthalene 

Phenol 

Aluminium a73 41 0.0594 0.586 

Arsenic 0.0062 0.0012 0.0013 

Barium mmmm 0.28 0.0267 0.043 0,0332 
Beryllium >::::::^::^:^::::<y-x\::::y-:-: 0.0025 
Cadmium 

Calcium mmr:,Mm 230 45.9 60.4 59,9 

Chromium 0.097 0.0019 0.0243 

Cobalt 0.043 

Copper 0,118 0.0042 0.0208 0.0069 

Iron 

Lead 
iiiililiP; 
mmmm 

74.6 

0.0297 

1.19 

Magnesium iillliiii 20.4 3.23 2.86 2.77 

Manganese MmmMm 1.54 0.148 0.0436 0.0198 

Nickel WlSiimm 0.145 0.0076 0.0215 
Potassium mymmm 15.4 4.55 3.06 3.32 

Selenium 

Sodium l/mmami 8.65 3.83 6.52 6.65 
Vanadium 0.0793 

Zinc Wmimmm 0.825 0.163 0.067 

G138A-I-1 

07/29/92 

MG/L 

0.015 

52.8 

0.0135 

0.403 

0.0029 

0,0027 

330 

0,145 

0,0552 

0.153 

97.3 

0.0415 

22.9 

1.69 

0.179 

17.5 

0.0063 

9,73 

0,108 
3,71 

F1LE:QVVSVW3A,WR1 NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN ANY ROUNDS. 

PAGE 3 OF 5 METALS AND SVOC NOT ANALYZED ON ALL SAMPLES NOR ON ALL ROUNDS. 



TABLE 4-21 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

GROUNDWATER  SWDA DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 

ANALY1b 

Acetone 

Benzene 

Butanone, 2

Carbondisulfide 

Chloroethane 

Chloromethane 

Dichloroethane, 1,1
Dichloroethene, 1,2- (total) 
Ethyl Benzene 

Hexanone, 2

Methylene Chloride 

Methyl-2-Pentanone, 4

Tetrachloroethene 

Toluene 

Trichioroethane, 1,1,1

Trichloroethene 

Xylenes, Total 

Benzoic Acid 

Bis (2-Ethylhexyl) Phthalate 

Dichlorobenzene, 1,4

Diethyl Phthalate 

di-n-Butyl Phthalate 
Methylnaphthalene, 2

Methylphenol, 2

Methylphenol, 4

Naphthalene 

Phenol 

Aluminium 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 
Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Sodium 

Vanadium 

Zinc 

G138A-I-1FIL 

i:l;is|||!;qiRi:; 07/29/92 

liiiiliiiii;-- MG/L 

||||;|;|;;f|;g;¥.::;;; 

0.001 

WMmMM 

m^mSlM 

0.002 

i;i;ii:;i;i';:?r̂ w?i;i 

1: j : 1: j : 1 :| :-:o; • :|: |:| ::;| :];|; j : x :o : o :o:J 

mmmmmi 
::-y.-:'-:̂^̂^̂^̂^̂^̂^ 

: ; : : : : : ; : • : : : ; : : : ; : ; : ; : : : ; : : : : : ; : • : : : • : ' • ; : : : • : : : : ; : : 

: > : : ; : ; : : : • : ; . • • ; : ' . • • . • • • • ; : • : • • ; • • : : • • : : : : : • : : : : : 

mmmMm. 
0.0016 

0.194 0.0141 

wmm ĵm?, 64.9 

0.0041 
v̂̂̂^̂̂^̂̂^̂̂^̂̂  

j^MM^y^^MM 

i:::::i:::i:i::o:'::;-i:i-i:-^ 

a002S 

^i:SmSm 1.93 

Wimmmm 
immmm 

6.27 mmmm 
0.0019 

iMmmmm 4.99 

0.0066 

0.052 

G138B-I-1 

07/29/92 

MG/L 

0.059 

0.002 
0.007 

0.17 

0.058 

1.24 

0.0659 

74.4 

0.0639 

0.0082 

0.0442 

2,73 

0.0071 

3.49 

0.0898 

0.0517 

13.2 

11.7 

0.0039 

0.149 

G138B-I-1FIL 

07/29/92 

MG/L 

0.0326 

48.2 

0.012 

3.08 

17.2 

13.2 

0.0089 

G139A-I-1 

07/16/92 

MG/L 

0.087 

. 3.8 

0.027 

0.21 

0.44 

4.5 

31.4 

0.0095 

0.223 

0.0013 

49.8 

0.0583 

0.0266 

0.0588 

48.2 

0.0142 

16.5 

0.909 

0.0703 

9.41 

45.1 

0.0645 

0.123 

G139A-I-1FIL 

07/16/92 

MG/L 

0.11 

0.0116 

19.6 

0.0041 

0.0052 

0.148 

2.47 

0.0355 

43 

FILE:QWSWDA.WR1 NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN ANY ROUNDS. 

PAGE 4 OF 5 METALS AND SVOC NOT ANALYZED ON ALL SAMPLES NOR ON ALL ROUNDS. 
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TABLE 4-21 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

GROUNDWATER  SWDA DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 

ANALYTE 
l'imM9:M 
lliiiiRD^

G139B-i-1 

07/16/92 

G139B-I-1FIL 

07/16/92 

G139C-I-1 

07/16/92 

G139C-I-1FIL 

07/16/92 

MG/L MG/L MG/L MG/L 

Acetone 0.034 0.021 

Benzene 

Butanone, 2 0.008 0.004 

Carbondisulfide 

Chloroethane 

Chloromethane 

Dichloroethane, i , l  -
Dichloroethene, 1,2- (total) 0.003 0.005 

Ethyl Benzene 

Hexanone, 2

Methylene Chloride 0.001 

Methyl-2-Pentanone, 4 ;:: : ; : ; : j ; | : i : : : ; : ; : ; : | : ; : : ! ; : ; : ; : ; : ; : ; - ; : ; : ; ! ; ' ; : : 

Tetrachloroethene 

Toluene 0.001 0.005 
Trichioroethane, 1,1,1

Trichloroethene 0.002 0.002 0.004 

Xylenes, Total 

Benzoic Acid 
Bis (2-Ethylhexyl) Phthalate 0.069 

Dichlorobenzene, 1,4

Diethyl Phthalate 
di-n-Butyl Phthalate 0.059 

Methylnaphthalene, 2

Methylphenol, 2

Methylphenol, 4 : : • : : : • : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : • • ! ' : • ; • '  . '•'• 

ftephthalene 

Phenol MM^i^-^^^-':--.M 

Aluminium Wmmmm 6.64 0.0477 1.87 

Arsenic 0.0021 

Barium 0.194 0.0576 0.0212 0.0367 0.0235 

Beryllium 0.00053 

Cadmium 

Calcium 558 53.5 38 56.8 51.4 

Chromium 0.0137 0.074 0.0021 

Cobalt 0.0113 

Copper 0.0177 0.0677 0.0048 

Iron mMMmm: 6.4 2.79 

Lead 0.0026 0,0038 0.0058 

Magnesium f̂immm2^ 7,13 4.4 4.17 3.55 

Manganese mmmMm 0.213 0.0516 0.0893 0.0316 

Nickel Wmmmom 0.0139 0.0656 0.0071 

Potassium wmmmm 6.97 4.93 3.07 3.92 

Selenium 

Sodium mmWSi3m 6.47 5.81 5.12 4.74 

Vanadium ' i ^ m m m ^ ^ ^ - ^ : ^ : ^ ^ ^  ̂  0.0106 

Zinc mmmmi 0.0644 0.137 0.0089 
FILE:QWSWDA.Wni NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN ANY ROUNDS. 
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TABLE 4-22 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

GROUNDWATER  IWSI DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


ANALYTE 

Acetone 

Benzene 

Butanone, 2

Carbondisulfide 

Chiorobenzene 

Chloroethane 

Chloromethane 

Dichloroethane, 1,1

Dichloroethene, 1,1

Dichioroethene, 1,2- (total) 

Dichloropropane, 1,2

Ethyl Benzene 

Hexanone, 2

Methyl,4-,2-Pentanone 

Methylene Chloride 

Tetrachloroethene 

Toluene 

Trichioroethane, 1,1,1
Trichloroethene 

Vinyl Chloride 

Xylenes, Total 

Benzoic Acid 
Bis (2-Ethylhexyl) Phthalate 

Diethyl Phthalate 

Methylphenol, 4

Phenol 

Aluminium 

Antimony 

Arsenic 

Barium 

Cadmium 

Calcium 

Chromium 

Copper 

Iron 

Lead 

Magnesium 

Manganese . 

Nickel 

Potassium 

Sodium 

Zinc 

O lOtB- l 

BCKGRD 

iiiiiilii 


iMmmm 

i:i:!-i^x:iii-i^!>-::i:i^i>:i:^^^ 

0.002 

0.069 

Wmmmm 
:::;::":o::;o::::;::;:;:>::::::::>::":-:: 

a 194 

558 

fwmwmm 
0.0026 

11.2 

Wwmmm 
a036 

wwmwmm 
wwwwmsm 

a052 

G109A 

3 ROUNDS 

MG/L 

0.001 

0.001 

.092-0.11 

0.93-1.5 
0.002 

.035-.064 

.002-.019 

0.16-0.2 

0.84-2.0 

0.005 

8.47 

0.146 

0.0184 

0.0342 

12.4 

0.01 

11.9 

0.842 

0.0531 

16.2 

0.103 

G109B G109C 109C-I-3FIL G110A G110B G111R 

3 ROUNDS 3 ROUNDS 07/13/92 3 ROUNDS 3 ROUNDS 3 ROUNDS 

MG/L MG/L MG/L MG/L MG/L MG/L 
0.14-0.66 0.85-1.8 0.005 0.005 
.004-.012 

0.37-1.6 1.2-2.9 0.006 0.079 

0.001 0.002 

0.008 

0.011 

.004-.036 0.014 

.024-.094 0.49-0.81 
0.004 

.008-.046 .011-.019 

.026-.049 .045-.068 

.04-.083 .07-0.12 

0.31 

0.001 

0.26-0.51 0.15-0.27 0.003 .001-.008 

.003-.006 
.004-.02 0.01 .008-.015 .003-, 005 

.002-.006 .012-.017 

.018-.095 .025-.046 

0.87-4.8 0.26-2.1 

0.12 0.13 .01-.07. 0,015 0.017 

.054-.089 .028-. 036 

2.5-3.8 1.6-1.9 

0.14-0.22 0.1-0.13 

0.26-0.27 0.33-1.26 4.6 0.126 

0.0024 0.0025 0.0033 

0.57-0.66 0.24-0.29 0.17 0.074 0.036 0.0511 

0.0034 

241 187-324 126 180 37.3 100 

0.0511 0.0132 0.0107 

.034-. 042 .044-0.26 0.0332 0.0255 

78.6-87.7 16.8-62.1 11.9 0.503 0.917 

.016-.018 .008-. 058 0.0126 0.0093 0.0022 

26.6-26.9 10.2-27.1 4.6 8.76 1.88 9.27 

1.09-1.16 0.16-0.68 0.382 0.0502 0.202 

.027-0.29 0.0097 0.0432 

11.9-12.5 9.9-303 312 9.04 4.76 5.23 

107-129 48.3-129 131 27,3 4.88 3.9 

.072-,096 0.12-0.34 0.0805 0.0163 0.0327 

FILElQWIWSl.WRl NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN ANY ROUNDS. 

METALS AND SVOC NOT ANALYZED ON ALL SAMPLES NOR ON ALL ROUNDS 



TABLE 4-23 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

GROUNDWATER - IWS2 DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

ANAYLTE 

[Acetone 

[Benzene 

[Butanone, 2 

[Carbondisulfide 

[Chloroethane 

[Dichloroethane, 1,1

[Dichloroethene, 1,2- (total) 

[Dichloropropane, 1,2

[Ethyl Benzene 

[Hexanone, 2 

[Methylene Chloride 

[Methyl-2-Pentanone, 4 

[Tetrachloroethene 

[Toluene 

[Trichioroethane, 1 , i , i 

[Trichloroethene 

(Vinyl Acetate 

[Vinyl Chloride 

[Xylenes, Total 

[Benzoic Acid 

Bis (2-Ethylhexyl) Phthalate 

[Diethyl Phthalate 

d l -n-Buty l Phthalate 

Methylnaphthalene, 2 

Methylphenol, 2 

Methylphenol, 4 

Naphthalene

n-Nitrosodiphenylamine

Phenol

FILE:GWIWS2.WRl 

|:ii||:iii;B-i;i 1 G105 1 G105-I-3FIL 1 G105I-I-1 1 G105I-I-1FIL [ G106A 

| l | | | i l = l i ; 3 ROUNDS 07/13/92 07/14/92 07/14/92 3 ROUNDS 

MG/L MG/L MG/L MG/L MG/L lliliiiiil :i:i'i:i::::::^:^:::-:^:^:':^:^:-i;S^^^^ 1.5-3.2 0.96 

0.009 

2.7-4.8 1.4 

[|:i:;::.|:::';:-::-':::::.::-:/::::::;:;:::::: 0.007 

0.002 

.063-.088 0.015 

2.3-3 0.18 .001-.005 
!;:;:;:;:;:::::::::::::::::::::::::::;:;:;:o:;;v;; 

0.003 

.018-.038 0.005 

0.085 0.018 


:iiiiQ^s6ii 0.14-0.33 0.036 

•:\yy['y[y]--y\y\-yyyy]yy^ 

0.14-0.27 0.056 

i:x-i:i:!:!:::!:i:;:::!:::!:::^^^ 0.002 


0.16-0.26 0.048 


0.009 

.046-0.46 0.03 .015-.033 mwwmim 

.019-0.45 0.007 

.05-.09 0.011 

WlmmmW 2.7 0.55 

0.048 0.073 immmm 
0.012 

0.14 0.002 

0.007 

2.8 0.56 
| 

| 

[ 0.22 1 0.062 1 1 

NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN ANY ROUNDS 


METALS AND SVOC NOT ANALYZED ON ALL SAMPLES NOR ON ALL ROUNDS. 


1 G106B 

3 ROUNDS 

MG/L 

0.7-5.1 

| l ,1 -12 

.022-,042 


.02-0.38 


.031-.033 

0,13-0,15 

0.093 

.091-0.43 

,045-0,46 

,022-0,26 

.077-, 1 1 

4.8-6.4 [ 

0.093 

4.3-6,5 

0.2-0.24 1 
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http:0.2-0.24
http:0.16-0.26
http:0.14-0.27
http:0.14-0.33
FILE:GWIWS2.WRl


I M B L C 4 - ^  0 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION. 0 

GROUNDWATER - IWS2 DATE 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

ANAYLTE 

Aluminium 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

FILE:GWIWS2.VVR1 

;;;;|:f:,;01<)t&- l̂::. G105 G105-I-3FIL G105I-I-1 G105I-I-1FIL G106A G106B 

iiiiiGRR: 3 ROUNDS 07/13/92 07/14/92 07/14/92 3 ROUNDS 3 ROUNDS 

iiiiiiii^ii MG/L MG/L MG/L MG/L MG/L MG/L 

3.73 0.15-40.7 4.64 5.08 0,42 

0,0882 

.007-.018 0.01 0.0254 0.0189 .057-0,15 

0.194 0.51-1.4 0.668 0.255 0.204 0.188 0.25-0.82 

.002-. 005 

0.011 

lillli;^; 489-695 555 196 180 318-481 

.083-0.66 0.0401 0.0109 0.0061 

.033-.035 0.0064 0.0159 0.0127 .026-0.17 

.038-.061 0.0353 .021-,043 

^wwwwMm 152-244 176 42.5 28.3 4.99 70-338 

a0026 .001-.098 0.007 0.0082 0,003 

11.2 53.8-88.9 56.7 21.1 18 28.6-59.1 

a i  7 1.79-15.7 1.64 0.664 0.525 9.33 5.43-12.1 

0.00041 0.00022 

a0361 .051-0.54 0.076 0.0494 0.0247 .038-0.18 

mwmmm 11.5-27.1 46.1 44 14.6-15.1 

0.0013 

3.31 81.6-103 101 28.4 26.3 35.1-153 

.063-.083 0.0074 0.0101 0.0048 

a0517 .036-0.39 0.262 0.157 0.0205 .049-.083 

NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN ANY ROUNDS. 

METALS AND SVOC NOT ANALYZED ON ALL SAMPLES NOR ON ALL ROUNDS. 
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FILE:GWIWS2.VVR1


I A a L  t 4 - ^  J Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

GROUNDWATER  IWS2 DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

ANAYLTE 

Acetone 

Benzene 

Butanone, 2

Carbondisulfide 

Chloroethane 

Dichloroethane, i , i  -
Dichloroethene, 1,2- (total) 

Dichloropropane, 1,2

Ethyl Benzene 

Hexanone, 2
Methylene Chloride 

Methyl-2-Pentanone, 4

Tetrachloroethene 

Toluene 

Trichioroethane, i , l , l  -

Trichloroethene 

Vinyl Acetate 

Vinyl Chloride 

Xylenes, Total 

Benzoic Acid 

Bis (2-Ethylhexyl) Phthalate 

Diethyl Phthalate 

di-n-Butyl Phthalate 

Methylnaphthalene, 2

Methylphenol, 2

Methylphenol, 4

Naphthalene 

n-Nitrosodiphenylamine 

Phenol 

FILE:QWIWS2.WBl 

G106B-I-3FIL 	 G107 G107-I-3FIL G108A G108B m:,mwM 
07/14/92 3 ROUNDS 07/14/92 3 ROUNDS 3 ROUNDS 

MG/L MG/L MG/L 	 MG/L MG/L 
1.7-2.6 	 0.12-0.52 

"wm^wwwwMW 
wwwwwwwm 4-5 	 0.18-0.61 

•• .mmwrnm 0.004 

.055-.078 

0.051 	 0.003 0.011 
.002-.004 0.16-0.43 

.028-.029 	 .003-. 004 

.011-.017 

.037-0.13 WsMMm 
•M^M^^^MM^i^^ 0.2-0.25 .015-.039 

.006-.012 

0.3-1 0.0009 	 .015-.046 
: ' . '.'• • • . • . • • • . • : • : • . • : • : • ; • : • : • ; • : • : • : • : • • 

.002-.005 .016-.079 wwmmm 
; > • : • : • • • : • : • • • : ' • • • • • . • • • • • • • • : • : • : • : • : • : • : • : • : • : .003-.004 

.047-.065 .009-.012 

0.97-4.1 	 0.46-0.86 

0.068 0.005 iiiiiseii 
0.008 

3.1-3.4 	 0.35-0.61 

mmmmmf-i 0.18-0.19 	 0.037 

NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN ANY ROUNDS. 

METALS AND SVOC NOT ANALYZED ON ALL SAMPLES NOR ON ALL ROUNDS. 
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http:0.18-0.19
http:0.35-0.61
http:0.46-0.86
http:0.2-0.25
http:0.16-0.43
http:0.18-0.61
http:0.12-0.52
FILE:QWIWS2.WBl


I rtDl_C H — tLO Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

GROUNDWATER  IWS2 DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

G106B-I-3FIL G107 G107-I-3FIL G108A G108B 

ANAYLTE 07/14/92 3 ROUNDS 07/14/92 3 ROUNDS 3 ROUNDS WW'^^^!^I 
MG/L MG/L MG/L MG/L MG/L 

Aluminium wmm^imm 0.402 3.98 0.0891 

Antimony 0.021 

Arsenic 0.0348 0.15-0.17 0.0515 

Barium 0.2 0.69-0.77 0.569 0.0814 .078-0.12 mwwmmm 
Beryllium 

Cadmium 

Calcium 558 319 571-651 551 143 

Chromium 'Wwwwwwwm 0.0025 0.009 0.0038 0.021 

Cobalt 0.0285 .099-0.16 0.0926 

Copper i'mmwwmm 0.049 0.0039 0.511 

Iron WWWWWWsmi 58.5 189-341 166 10.7 14.3-18.8 

Lead 0.0026 .003-. 006 0.0073 .020-.039 

Magnesium 29.7 68-73.9 66.2 16.4-22,6 mmwMm 
Manganese a i  7 11.7 1.83-4.37 1.73 1.11 0,55-0,82 

Mercury 

Nickel a0361 0.0385 0.11-0.12 0.0996 

Potassium 13.3 11.5-28.9 28.8 6.68 

Selenium 

Sodium 39.5 107-112 115 15.1-19.9 iiifiilli 
Thallium 

Vanadium 0.014 0.0056 :::v:;::::::':::::;:::::::::::::::o::..-.:::: 

Zinc 0.0564 .072-.075 0.0336 .073-0.34 wmmmm. 
NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN ANY ROUNDS. 

METALS AND SVOC NOT ANALYZED ON ALL SAMPLES NOR ON ALL ROUNDS. 

FILE:avwlWS2.VVRl 
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FILE:avwlWS2.VVRl
http:0.11-0.12
http:1.83-4.37
http:0.69-0.77
http:0.15-0.17


07/15/92 

i A B L  h 4-'Z'6 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

GROUNDWATER - IWS2 DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

ANAYLTE 

Acetone 

Benzene 

Butanone, 2

Carbondisulfide 

Chloroethane 

Dichloroethane, 1,1
Dichloroethene, 1,2- (total) 

Dichloropropane, 1,2

Ethyl Benzene 

Hexanone, 2

Methylene Chloride 

Methyl-2-Pentanone, 4

Tetrachloroethene 
Toluene 

Trichioroethane, 1,1,1

Trichloroethene 
Vinyl Acetate 

Vinyl Chloride 

Xylenes, Total 

Benzoic Acid 

Bis (2-Ethylhexyl) Phthalate 

Diethyl Phthalate 

di-n-Butyl Phthalate 

Methylnaphthalene, 2

Methylphenol, 2

Methylphenol, 4

Naphthalene 

n-Nitrosodiphenylamine 

Phenol 

FILE:QWIV«2.WR1 

G108I-I-1 G108I-I-1FIL G132-I-1 G132-I-1FIL G134A 

07/13/92 07/13/92 07/16/92 07/16/92 07/15/92 

liliiiii? MG/L MG/L MG/L MG/L MG/L 

0.18 

0.001 
0.21 mmmwrnw 

0.006 

0.12 0.014 

1.2 0.062 

wwwwwwwm 
wwwwwwwm. 
w w w m m i 0.063 0.002 

0.012 

0.1 

::o!:!!o!:.-.:!:.:.o;'!'!:':::-:'::::^^^ 0.004 
^mmmMMW^: 0.31 

0.032 4 0.004 mwwmmm 

0.003 

'•y^i'Yy^m^^ 0.048 

0.005 isiiisiii 
0.006 

l l l l l l l l l l l l ; 0.063 
• : • : : • i  v : • : • : • : • : • : • : • : • : • : • : • : • : - : • : • : • : • :^ ^ 

SS?S?S;;;SS:;;;;;;;;;;;;;;;;;;;; 

0.009 i : : : : : : : ^ ' . : : ^ : ' . ' ! ! : • . : : • ! . . • : : : : • : 

0.003 

NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN ANY ROUNDS. 

METALS AND SVOC NOT ANALYZED ON ALL SAMPLES NOR ON ALL ROUNDS. 

G134A-I-1FIL

MG/L 
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FILE:QWIV�2.WR1


TABLE 4-23 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

GROUNDWATER  IWS2 DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


G108I-I-1 G108I-I-1FIL G132-I-1 G132-I-1FIL G134A G134A-I-1FIL 

ANAYLTE 07/13/92 07/13/92 07/16/92 07/16/92 07/15/92 07/15/92 

•i-liiiiil MG/L MG/L MG/L MG/L MG/L MG/L 

Aluminium w m w m m f 5.96 0.777 0.937 

Antimony wwwmwwww 
Arsenic 0.004 0.0014 0.0014 0.0134 0.0126 

Barium wwmwsmm 0.058 0.02 0.0589 0.0543 0.233 0.216 

Beryllium 

Cadmium 

Calcium 558 43.5 27.9 130 131 381 367 

Chromium 0.019 0.0293 0.002 

Cobalt 0.005 0.0133 0.014 0.0219 0.0178 

Copper ;; ; . ; :o . ; : : : . : : : ; - : : : ;•:::•:.:;;;:;:;;•;:::::; 0.151 0.0036 0.0039 0.0702 0,0164 

Iron ••:•.:::•: : : : • . . • ^ : • : : : • : ? ^ > ™ r • :  : 8.16 1.4 2.39 

Lead wwwmszm 0.009 0.0041 

Magnesium wwwwwmm 5.64 2.85 17.8 17,8 25.6 24,4 

Manganese wwwwwmm 0.198 0.028 0.179 0,155 9.11 8,79 

Mercury 

Nickel a0361 0.022 0.0573 0,0222 0.0455 0,0392 

Potassium wwwwwmm 7.49 7.17 

Selenium 

Sodium mmm^msm 4,72 4.29 55 56.9 14,8 14,8 

Thallium '^ :^^^ ' ^^^yy^^ i^^^ 0.002 

Vanadium 0.013 0.0037 

Zinc a(»i7 0.355 0.044 0.02 0.586 0.508 

NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN ANY ROUNDS. 

METALS AND SVOC NOT ANALYZED ON ALL SAMPLES NOR ON ALL ROUNDS. 

FILE:QVVIWS2.WR1 
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TABLE 4-23 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

GROUNDWATER - IWS2 DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


ANAYLTE 

[Acetone 

[Benzene 

[Butanone, 2

[Carbondisulfide 

[Chloroethane 

[Dichloroethane, 1,1

[Dichloroethene, 1,2- (total) 

[Dichloropropane, 1,2

1 Ethyl Benzene 

[Hexanone, 2

[Methylene Chloride 

|Methyl-2-Pentanone, 4

[Tetrachloroethene 
[Toluene 

[Trichioroethane, i , i , l  

[Trichloroethene 

Ivinyl Acetate 

[Vinyl Chloride 

[Xylenes, Total 

[Benzoic Acid 

Bis (2-Ethylhexyl) Phthalate 
Diethyl Phthalate 

dl-n-Butyl Phthalate 

Methylnaphthalene, 2

Methylphenol, 2

Methylphenol, 4

Naphthalene 

n-Nitrosodiphenylamine 

1 0 1 0 1 B - I [ G134B-I-1 [ G 1 3 4 B - 1 - 1 F I  L [ G136A-I-1 | G 1 3 5 A - I - 1 F I  L [ G13SB-I-1 G135B-I-1FIL 

[•••••iilS^liSl^iSK?:; 07/15/92 07/15/92 07/15/92 07/15/92 07/15/92 07/15/92 

iiiiiii': MG/L MG/L MG/L MG/L MG/L MG/L 
0.66 0.5 0.9 

0.003 
1 0.57 

1 • ' • '  * 

0.003 0.001 0.003 
[:•:•:•;•;•••••:•:•••••:••^•^ ' ' : ' • ' • • • • • • - . 0.017 0.009 0.017 

0.01 0.21 0.55 
mmmmmm^ 0.001 0.005 

0.004 0.003 0.003 
• i : ; ; - ; : - : - - - ' - - :  - • : • : • • • • • ; • : • :  ' : • : • : : : ' : - :  : 0.027 0.014 0.052 

wwmmmi 
mwmmm^̂  0.042 0.031 0,12 

0.001 
0.049 0.022 0.039 

0.002 
0.002 0.005 0.029 0.026 

:;::';'::::;:>>o:::;:>o:;;::;;-:;:'!::-:' i"̂  
:^>:o;':;:;:'-::::::::::!0!:::o';:.: ;:;: 

0.004 0.004 0.028 
J 0.01 0.007 0.008 

;;:i:;!o:v;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;.;!; 1.3 0.42 1,6 

liiiiiiiili 0.017 0.006 0.021 
0.012 0.006 0.021 

0.22 
' ! • ! : • : • ! • : • : • : • ! • ! • : • ! • : • ! • • • : • : • : • : • : • : • : •  : : •  : 

i;i:;>ii^iii?i^vn;i 0.11 0.052 0.32 

0.022 
Phenol 1 0.021 1 0.007 1 0.032 1 

NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN ANY ROUNDS. 

METALS AND SVOC NOT ANALYZED ON ALL SAMPLES NOR ON ALL ROUNDS. 

FILE:QWIWS2.WRl 
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TABLE 4-23 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

GROUNDWATER  IWS2 DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 


G134B-I-1 G134B-I-1FIL G135A-I-1 G135A-I-1FIL G135B-I-1 G135B-1-1FIL 

ANAYLTE 07/15/92 07/15/92 07/15/92 07/15/92 07/15/92 07/15/92 mMM^MM 
MG/L MG/L MG/L MG/L MG/L MG/L '•:;isiiiiii 

Aluminium 3.73 0.469 0.195 0,762 

Antimony 0.0176 

Arsenic 0.0113 0.0061 0.0139 0.0029 0.0138 0.0086 

Barium 0.194 0.166 0.153 0.122 0.108 0.262 0.232 

Beryllium 

Cadmium 0.0039 0.0029 

Calcium 208 211 126 123 428 383 wwwwwmm 
Chromium 0.013 

Cobalt 0.0338 0.0338 0.0114 0.0108 0.0096 0.0082 

Copper 0.221 0.0073 0.4 0.0064 0.167 0.0028 

Iron mwrn^wm 38.7 31.6 45.5 31 35.8 28,1 

Lead a0026 0.0126 0.0142 0.0075 

Magnesium 19.2 19.6 10 9.77 59.2 53.3 'iWwwwwmm 
Manganese wwwimm 2.25 2.28 1.38 1,35 3.45 3.13 

Mercury 

Nickel wwwmmw 0.0525 0.0469 0.0191 0,0144 0.0555 0.0493 

Potassium 13.3 21.1 20.8 23.4 23.1 71.1 74.5 
•y-:- :,;,::ov-:-:-:-:-:-:-::,:::-,:.':::'::: 

Selenium 

Sodium iiili:i;iii3^ii;^i 40.4 41.5 25.2 25 56 54 

Thallium 

Vanadium 0.0046 0.0035 0.0051 

Zinc ac»i7 0.725 0.47 0.355 0.113 0.612 0.516 

NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN ANY ROUNDS, 

METALS AND SVOC NOT ANALYZED ON ALL SAMPLES NOR ON ALL ROUNDS. 

FILE:QWIWS2,V«^i 
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FILE:QWIWS2,V�^i


TABLE 4-23 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION 0 

GROUNDWATER  IWS2 DATE 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 

ANAYLTE 

Acetone 

Benzene 

Butanone, 2

Carbondisulfide 

Chloroethane 

Dichloroethane, l , l  -
Dichloroethene, 1,2- (total) 

Dichloropropane, 1,2

Ethyl Benzene 

Hexanone, 2

Methylene Chloride 

Methyl-2-Pentanone, 4

Tetrachloroethene 

Toluene 

Trichioroethane, l , i , l  -
Trichloroethene 

Vinyl Acetate 

Vinyl Chloride 

Xylenes, Total 

Benzoic Acid 
Bis (2-Ethylhexyl) Phthalate 

Diethyl Phthalate 

dl-n-Butyl Phthalate 

Methylnaphthalene, 2

Methylphenol, 2

Methylphenol,  4

Naphthalene 

n-Nitrosodiphenylamine 

Phenol 

FILE:QWIWS2,WR1 

WWWO^BrrW GERTI ERT1-I-3FIL GMW13 MW13-I-3FIL 

3 ROUNDS 07/13/92 3 ROUNDS 07/13/92 

wmimiM MG/L MG/L MG/L 

0.33-8.4 

mi"im:i\'-i:ym:-f .01-.015 

w'mimmm-î  10 

0.003 

.029-. 038 

0.23-0.6 0.006 
15-29 .006-.012 

.005-.013 

::::::::::..;.;.:::.:;;:::::; 
wwwwmwm 

.022-.023 

.002-.034 

0.001 0.2-0.52 

^•'^^: ' -^ l i - - i^^^^m:-^ 0.38 .048-. 086 
y.-y.-.-y.-y:yy:y,:.:.o.::.yy.yy 

:;:;:::x::;x:::::::::x:::::::v::::::::::::::: 0.14-0.35 0.0009 

.076-0.12 

0.33-0.85 0.002 

mwMwmm 21-45 .016-.052 

0.017 

0.12-0.24 0.002 

.034-.038 

0.003 wwiwmmm 
0.003 .046-. 054 wwwwwwwm 

••^y-^/^.-^.: ' .my^y'- '^y-^y 0.002 

0.003 

.033-.040 

0.43-0.53 

.004-. 005 

NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN ANY ROUNDS. 

METALS AND SVOC NOT ANALYZED ON ALL SAMPLES NOR ON ALL ROUNDS. 

PAGE 9 OF 10 

http:0.43-0.53
FILE:QWIWS2,WR1


TABLE 4-23 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

GROUNDWATER - IWS2 DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, Vermont 

;isS:.:i<iWl;pii;;! GERTI ERT1-I-3FIL GMW13 MW13-I-3F1L 

ANAYLTE 3 ROUNDS 07/13/92 3 ROUNDS 07/13/92 

i^iiiiiiiiil MG/L MG/L MG/L 

Aluminium a73 5.36-10.6 1.82-24.3 

Antimony 

Arsenic .006-.010 0.005 .017-.020 0.0116 

Barium 0.194 0.20-0.37 0.319 0.34-0.75 0.279 

Beryllium 0.00093 

Cadmium .002-. 008 0.002 
Calcium 558 53.5-59.9 61.4 171-376 174 

Chromium 0.021 .028-.040 

Cobalt .077-0.12 0.0361 .020-0.10 0.0185 

Copper mmmiimmw .045-.060 .029-. 077 

Iron 9.68 77-111 78.2 76.8-125 63.7 

Lead a0026 .009-.010 .013-.040 

Magnesium wwwwwmm 7.1-10.9 7.97 25-46.2 25.1 

Manganese wwimwmm 14.5-25.5 26 2.34-4.87 2.86 

Mercury 0.00009 

Nickel 0.0361 .090-0.14 0.0195 .050-0.34 0.0441 

Potassium 13.3 2.57 66.8-102 68.5 
Selenium 

Sodium 3.31 15.4-23.9 16 58.2-110 60.3 
Thallium 0.004 

Vanadium 0.02 .011-.045 0,0041 

Zinc a0517 .040-.052 .042-0.14 

NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN ANY ROUNDS. 

METALS AND SVOC NOT ANALYZED ON ALL SAMPLES NOR ON ALL ROUNDS. 

FILE:QWIWS2,WR1 

PAGE 10 OF 10 




0.007 

TABLE 4-24 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

GROUNDWATER - IWS3 DATE 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 

ANALYTE 

Acetone 

Butanone,  2 

Chiorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dichloroethane, 1,1

Dichloroethene, 1,1

Dichloroethene, 1,2- (total) 

Methyl,4-2-Pentanone 

Methylene Chloride 

Tetrachloroethene 

Toluene 

Trichioroethane, l . l , l  -

Trichloroethene 

Bis (2-Ethylhexyl) Phthalate 

di-n-Butyl Phthalate 

Naphthalene 

Aluminium 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

||g:;|:i;iiii||i|;:; 
iiiiiiiiiiiiiiiiiii

wwwwwmmww 
: • : • : • • • : . : • . : . • / • ' ' : , • . ^ : : ^ " , • . ^ : : • ! : : • , ^ • : • : • : : : : : • : • : ^ : ^ 

iiliiiiiiiiiiil::^::;; 
i;:;:;:;:;:;:;:;:;:;:;:;:::;:^^^^ 

i:i:i:::::i:i:i:i:Si:i:i:i:i:^^^ 
:y.y<<-yyyy.yyyy:yy-yyy:::<::: 

wwwwmwmm: 

wwwwwwwmmi 
mmwwmmmi 

wwwwwwwmm 

iiiiiiiiisî  
Sliii;i;i:ilS^:?|:ii:Oill 
• i ^ ; ! i-i^i^i^i^i^l^i'l-i-iOi^iO!-;: : 0 '-^ •:•:•:•:•:•:•:• ̂  ̂  

558 
:| :o :|;|:|;|:j . ; : | : - : o . | :•: V :|:|' |: o : 1 "1:1: |: j : o : 1:1: j : 1:1:

mwwwmmmmi 
0.0026 

11.2 

3.17 

0.036 

WwmmwWMm 

wwwBw:̂ :Wmm 

•::mwmw^mm::; 

G102A 

3 ROUNDS 

MG/L 

9,54 

0.0025 

0.25 

559 
j : 

0.036 

23 

0.013 

14.6 

3.18 

0.046 

10.6 

4.69 

0.095 

G102B 

3 ROUNDS 

MG/L 

0.001 

0.004 

0.033 

0.004 

1.54 

0.0019 

0.049 

59.8 

0.023 

2.34 

0.0028 

3.95 

0.142 

41.4 

14.9 

0.037 

G103A 

3 ROUNDS 

MG/L 

0.015 

.014-.026 

0.016 

0.034 

0.019 

0.84-1.1 

3.29 

0.048 

36 

0.011 

5.36 

0.0034 

3.52 

0.279 

3.75 

3.27 

0.057 

G103B 

3 ROUNDS 

MG/L 

0.004 

0,003 

16.7-118 

.006-.014 

0.16-0.66 

.0045-.0063 

0.0052 

299-746 

.057-2.36 

.033-0.12 

,023-0,18 

26,1-150 

.023-056 

13.2-61.9 

1.93-5.05 

0.14-1.78 

18.6-40.3 

0.0039 

11.3 

.021-0.22 

0.10-0.32 

PAGE 1 OF 3 NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN ANY ROUNDS. 

METALS AND SVOC NOT ANALYZED ON ALL SAMPLES NOR ON ALL ROUNDS. 

FILE:QWIWS3.WR1 

http:0.10-0.32
http:0.14-1.78
http:1.93-5.05
http:0.16-0.66


TABLE 4-24 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION 0 

GROUNDWATER  IWS3 DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 

ANALYTE 

Acetone 

Butanone, 2
Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dichloroethane, i , i  -

Dichloroethene, l , i  -

Dichloroethene, l ,2- (total) 

Methyl,4-2-Pentanone 

Methylene Chloride 
Tetrachloroethene 

Toluene 
Trichioroethane, 1,1,1

Trichloroethene 

Bis (2-Ethylhexyl) Phthalate 

di-n-Butyl Phthalate 

Naphthalene 

Aluminium 

Antimony 

Arsenic 
Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 
Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

ii;iii^^!'B-i-^; 

i:i:||KGfi)i3;i 

imiMU 

mymmmm-vi 
iWWWwmw'W

wwwwmm 

wwwwmm 
mwmmmi 

wwwwwmm 

wwwwwwwm 
0.194 

558 

9.68 

a0026 

11.2 

wwmwwmm. 
w m w m m 
mwmmm. 

wiimmMl. 

iwwwmmi 

G103B-I-3F1L 

3 ROUNDS 

MG/L 

0.0702 

0.0025 

0.0158 

28.5 

0,0027 

0.0645 

3.17 

0.0215 

0.0117 

5.63 

2.72 

0.0035 

0.0068 

G103C 

3 ROUNDS 

MG/L 

0.084 

0.069 

0.005 

.003-.01 

0.001 

0.015 

0.012 

1.6 

0.037 

2.54 

0.002 

0.132 

0.097 

G104 

3 ROUNDS 

MG/L 

0.005 

0.002 

.003-. 004 

.002-. 004 

0.004 

0.242 

0.398 

0.032 

GMW10A 

3 ROUNDS 

MG/L 

0.023 

0.001 

0.003 

0.1 

0.012 

1.1-2.3 

0.039 
.049-0.14 

0.14-0.32 

2.6-8.1 

0.005 

1.31-3.24 

0.059 

0.003 
0.10-0.14 

95.3 

0.0093 
0.0084 

0.01 

,014-.030 

2.24-6.73 

0,0024 

13,4-15 

0.17-0.18 

0.015 

4.83 

19-40.4 

.008-.031 

0.067 

PAGE 2 OF 3 NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN ANY ROUNDS. 

METALS AND SVOC NOT ANALYZED ON ALL SAMPLES NOR ON ALL ROUNDS. 

FILE:QWIWS3,WR1 

http:0.17-0.18
http:2.24-6.73
http:0.10-0.14
http:1.31-3.24
http:0.14-0.32


TABLE 4-24 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

GROUNDWATER - IWS3 DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 

ANALYTE 

Acetone 

Butanone, 2
Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dichloroethane, l , l  -

Dichloroethene, l , l  -
Dichioroethene, l ,2- (total) 

Methyl,4-2-Pentanone 

Methylene Chloride 
Tetrachloroethene 

Toluene 
Trichioroethane, 1,1,1

Trichloroethene 

Bis (2-Ethylhexyl) Phthalate 

di-n-Butyl Phthalate 

Naphthalene 

Aluminium 

Antimony 

Arsenic 
Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 
Copper 

Cyanide 
Iron 

Lead 
Magnesium 

Manganese 

Nickel 

Potassium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

;:ii;;;i|j3l|iljf 
i:..:-^|iiii: 
i:i::;:iiiiiiii 

•^:i::--::-::i--i-;:;ii:::::::::::::::::::::: 

.::.:.:.-:-.:.:::0:.:o'::::::::::::::::::>:>:; 

mmiwmww: 
0.001 

wwwwmm 
wwwwm&m 

\i::Xf:i S  m 

m m m m m 
wmmwwwwm 

0.194 

f'^wwwwsm 
y:y\-:^\^:\^-^-.^:^::^m:^:yyy 

Wi immm 
wwwmoem 
wwwmim 
mmw:mm 
mWWmmm 
WWWmwmi 

wwmwmw 
\ ; \ ; ; . ;••;:.: j ; : : : ; ; ; : ; : ; : ; : ; : ; : ; : ; : ; : ; : : : ; : ; : 

0.052 

GMV/10A-I-3FIL 

3 ROUNDS 
MG/L 

0.0183 

0.0686 

91.9 

0.0026 

0.0221 

13.2 

0.0142 

4.25 

18.8 

0.0489 

G133-I-1 

3 ROUNDS 

MG/L 

2.4 

0.068 

0.16 

0.3 

8.5 

176 

0.0184 

1.54 

0.0075 

363 

0.298 

0,184 

0.37 

222 

0.0876 

87.6 

7.99 

0.356 

36.6 

35.9 

0.335 

0.575 

G133-I-1FIL 

3 ROUNDS 

MG/L 

0.0617 

0.0854 

144 

0.0019 

0.0048 

0.0762 

13 
0.241 

0,0098 

3.16 

27.2 

0.0025 

PAGE 3 OF 3 NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN ANY ROUNDS. 

METALS AND SVOC NOT ANALYZED ON ALL SAMPLES NOR ON ALL ROUNDS, 

FILE:QWIWS3.wni 



0.003 

TABLE 4-25 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

GROUNDWATER - OTHER AREAS DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 

ANALYTE 

Acetone 

Benzene 

Butanone, 2

Carbondisulfide 

Chloroethane 
Chloroform 

Chloromethane 
Dichloroethane, 1,1

Dichloroethane, 1,2

Dichloroethene, i ,2- (total) 

Dichloropropane, l ,2
Ethyl Benzene 

Hexanone, 2

Methylene Chloride 
Methyl-2-Pentanone, 4

Tetrachloroethene 

Toluene 

Trichioroethane, 1,1,1

Trichloroethene 
Vinyl Chloride 

Xylenes, Total 

Bis (2-Ethylhexyl) Phthalate 

Aluminium 

Antimony 

Arsenic 
Barium 

Beryllium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 
Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Sodium 

Vanadium 

Zinc 

Sfi: •aiOIBr.j:;: 

wwBmi^i 

mWm:myyy:y:y:^^\^y^ 

:m::ym.m.yyy:: ' .^y-: 

wwwwwmww. 

^y :y r : y : ^ i ^ : ^ [ y [ ^^ 

WWWmmmi 
'y^::^^[.-y • r^W^^^^^ 

0,001 

: • : : • : • : • : • : • : • : • : • : • : • : • : • : • : : • ' : : . •  • : 

wmwwm&m 

w w m m m 
wwwwwmm 

w:-wwwmmM 

mWW '̂Wmm 

wwwwwwwm. 
mwwmwsMii 

0.0026 
U.2 

wmw:wmmi 
wm mm!: 

mwwwmm 

mmm^wM 

wwmm 

G118A 

2 ROUNDS 

MG/L 

0.003 

0.007 

7.47-8.26 

0.0027 

.081-0.12 

85.5 

.016-.024 

0.0095 

.028-. 051 

21.4-23.7 

.009-.021 
6.84 

0.24-0.74 

.030-. 053 

5.95 

0.0191 

.066-. 143 

G118A 

3 ROUNDS 

MG/L 

0,0225 

70.9 

0.0026 

0.0037 

2.87 

0.0247 

5.15 

G118B 

3 ROUNDS 

MG/L 

0.005 

0.003 

0.021 

0.001 

.002-. 025 

0.007 

0.002 

0.003 

0.064 

0.407 

.035-.037 

62.1 

.009-. 023 

.072-.078 

0.39-0.96 
.011-.064 

2.87 

.037-. 043 

.008-. 045 

5.85 

.083-0.14 

G118B-I-3FIL G119A 

3 ROUNDS 2 ROUNDS 

MG/L MG/L 

0.0433 

0.0298 

62 

0.0022 

0.0095 

2.75 

0.0141 

6.21 

PAGE1 OF 10 NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN ANY ROUNDS. 

METALS AND SVOC NOT ANALYZED ON ALL SAMPLES NOR ON ALL ROUNDS. 

FILE:QWOTHER.WRl 

http:0.39-0.96
http:0.24-0.74
http:7.47-8.26


TABLE 4-25 Rl REPORT 
SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

GROUNDWATER  OTHER AREAS DATE: 11-12-92 
Parker Landfill Project 

Lyndonville, Vermont 

;;::.::::y;i3'10iEt̂ l:;: G119B 

ANALYTE 3 ROUNDS W M ! M B M 
••^^iii i i i iMiii- MG/L 

Acetone 

Benzene 

Butanone, 2- 0.088 

Carbondisulfide 0.013 

Chloroethane 
Chloroform wwmwmwwmif 
Chloromethane 

Dichloroethane, 1,1

Dichloroethane, 1,2

Dichloroethene, 1,2- (total) 

Dichloropropane, 1,2 mwmmwm 
•:\:;:::::::x:;:;:;:;:;:;:;:;:;:;:;:;:;:::-:;:: Ethyl Benzene 

Hexanone, 2

Methylene Chloride 0.001 

Methyl-2-Pentanone, 4

Tetrachloroethene mwwwwwm 
Toluene 0.002 

Trichioroethane, 1,1,1

Trichloroethene 0,002 

Vinyl Chloride 

Xylenes, Total i!:;.::::;;:;;::;;:;:;;;:;:;:;:;:;:;:;:;:;:;:;:;:;: 

Bis (2-Ethylhexyl) Phthalate wwwwwmm 
Aluminium wwwmwmmi 
Antimony wwwwwwwwmm 
Arsenic m m m m m m 
Barium 0.194 

Beryllium wmmwwwwm 
Calcium 558 

Chromium 

Cobalt 

Copper 

Iron w...::W.-̂ wmm 
Lead 0.0026 

: • : • : • : • : • : • : • : : : : : • : : : : : : : : : : • : * : * : • / > : • Magnesium i:::Vvm::::im:.Zy 

Manganese a i  7 

Nickel ww^wwmsm 
Potassium wwwwwmm 

.[.' :•.'• ^ y - ' ' ^ . y< : - : - : ' ^ i y - ] ^myyy : Selenium 

Sodium w-mwimm 
Vanadium mmvmmmiH 
Zinc mmmw 

G119C G120A G120B G120C 

3 ROUNDS 3 ROUNDS 3 ROUNDS 3 ROUNDS 

MG/L MG/L MG/L MG/L 

0.003 

0.002 

0.048 0.004 

0.001 

0.016 0.002 0.002 

0.003 

0.003 

PAGE 2 OF 10 NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN ANY ROUNDS. 

METALS AND SVOC NOT ANALYZED ON ALL SAMPLES NOR ON ALL ROUNDS. 

FILE:QW0THER.WR1 

http:i:::Vvm::::im:.Zy


TABLE 4-25 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

GROUNDWATER - OTHER AREAS DATE: 11-12-92 

Parker Landfill Project 

.Lyndonville, Vermont 
1 

G120D 

ANALYTE 3 ROUNDS ililliiis;
W W S M M MG/L 

Acetone 0.15 

Benzene 0.002 

Butanone, 2- 0.15-0.20 

Carbondisulfide 

Chloroethane 

Chloroform 

Chloromethane 

Dichloroethane, 1,1- 0.003 

Dichloroethane, l ,2- ::;:;:::;:::;:;:;:::;::::::g 
:;:;:;:i:i:;:::i:;::::::.::::i::::: ••;•;.;•;:;:•:;: Dichloroethene, 1,2- (total) .036-.057 

Dichloropropane, 1,2- 0.001 
-^•^yy^^W.W^- -^ -^ - ^ : ' ^ Ethyl Benzene 0.002 

Hexanone, 2- .004-. 007 

Methylene Chloride 0.001 

Methyl-2-Pentanone, 4- .01-.015 

Tetrachloroethene 

Toluene .017-.031 

Trichioroethane, l , l , l  -

Trichloroethene .001-.002 mwwmm 
Vinyl Chloride W M M M ^ I ^ 

Xylenes, Total 0.004 

Bis (2-Ethylhexyl) Phthalate mmmm 
Aluminium wwwww&m 
Antimony 

Arsenic 

Barium 0.194 

Beryllium }m^mmy^m^\^y'.W-^ 

Calcium 558 
Chromium 

Cobalt 
Copper 

Iron 9.68 
Lead aoo2S 
Magnesium 11.2 

Manganese 3.17 

Nickel m wmm. 
Potassium mmwwmM 
Selenium 

Sodium iwwwwwm\w 
Vanadium 

Zinc 0.052 

G120E-I-1 G121A G121B G122 

3 ROUNDS 3 ROUNDS 3 ROUNDS 
MG/L MG/L MG/L MG/L 

0.004 0.1 0.004 

0.029 0.002 .001-.004 

0.001 

PAGE 3 OF 10 NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN ANY ROUNDS. 

METALS AND SVOC NOT ANALYZED ON ALL SAMPLES NOR ON ALL ROUNDS 

FILE:QW0THER.WR1 

0.008 

http:2-0.15-0.20


TABLE 4-25 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

GROUNDWATER  OTHER AREAS DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 

ANALYTE 

Acetone 

Benzene 

Butanone, 2

Carbondisulfide 

Chloroethane 
Chloroform 

Chloromethane 

Dichloroethane, 1,1

Dichloroethane, 1,2

Dichloroethene, 1,2- (total) 

Dichloropropane, i ,2

Ethyl Benzene 

Hexanone, 2

Methylene Chloride 

Methyl-2-Pentanone, 4

Tetrachloroethene 

Toluene 

Trichioroethane, 1,1,1
Trichloroethene 

Vinyl Chloride 

Xylenes, Total 

Bis (2-Ethylhexyl) Phthalate 

Aluminium 

Antimony 

Arsenic 

Barium 

Beryllium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 
Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Sodium 

Vanadium 

Zinc 

PAGE 4 OF 10 

FILE:QW0THER.WR1 

mw^^'^y^'C 
y:.}j3GHqBt|::: 

iiiiii:?Miii 

: - . o . : ; - : • : • ; • : • : • : • : • : • ; : • : • : • : : • : • : • : • : • : • : • : 

l^-:-ym.ym.,:my^m 

0.001 

: • : • : • : • : • : • ; • : • : • : • : • : • : • : • : • : • : • : • : • : • . • : • : • : • : • : • : 

^< :^ :Ym^^Y^^mm^ 
•••'•'•ii i ' i i i i i i i i- ' ' 

mimmmXm 

wwwwmm 
wmwi-Wmm 

llii;liS|;9*;;; 

558 

9.68 

0.0026 
x:xo::::::::.:-::::':J;:+;>i:-:

:mMm'Wf̂ :i?W 
mww-mm 

0.036 

wwwwwwmi 

iWWwwwmM 
wwwwwwmwww 
wwwwwmm 

G125 

3 ROUNDS 

MG/L 

0.002 

0.002 

.071-.089 

0.001 

.033-.044 

.001-.002 

G126A 

3 ROUNDS 

MG/L 

0.003 

G126B 

3 ROUNDS 

MG/L 

0.001 

.009-.016 

.026-0.12 

G127A 

3 ROUNDS 

MG/L 

0.003 

G127B 

3 ROUNDS 

MG/L 

.001-.004 

0.003 

.003-, 004 

.004-,Oil 

NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN ANY ROUNDS. 

METALS AND SVOC NOT ANALYZED ON ALL SAMPLES NOR ON ALL ROUNDS. 

0.003 

FILE:QW0THER.WR1


TABLE 4-25 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION. 0 

GROUNDWATER  OTHER AREAS DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 

:.,:^<3H<)iBr-!:;: G127C G131B G131C G136A-I-1 G136A-I-1FIL 

ANALYTE iillgcsiii 3 ROUNDS 3 ROUNDS 3 ROUNDS 07/29/92 07/29/92 

mmwrnsjiw. MG/L MG/L MG/L MG/L MG/L 

Acetone 

Benzene 0.001 

Butanone, 2 i:!::::::::::::::::::::-:':':':'!-!:-:.':'.-:-! . ! 0.002 

Carbondisulfide 0.002 0.007 

Chloroethane 

Chloroform 

Chloromethane wwwmwwww 
Dichloroethane, 1,1

Dichloroethane, 1,2

Dichloroethene, 1,2- (total) .008-.014 0.013 

Dichloropropane, 1,2
Ethyl Benzene 

Hexanone, 2

Methylene Chloride 0.001 

Methyl-2-Pentanone, 4

Tetrachloroethene 
Toluene 0.006 .001-.01 .009-.05 

Trichioroethane, 1,1,1

Trichloroethene 0.002 .021-.038 0.006 

Vinyl Chloride 

Xylenes, Total 

Bis (2-Ethylhexyl) Phthalate i m m m m  i 
Aluminium wwwwmm 32.4 0.0478 
Antimony 

Arsenic 0.0074, 

Barium wmwwmmm 0.258 0.0221 

Beryllium 0.0022 
Calcium 558 80.1 62.4 
Chromium 0.0738 0.0023 

Cobalt 
; :;:•::;  j ;  j ; •;:;• .  V .^ •> : : : ; • : . j . ; : :  :  i :  j : j :  ; I ; : ; 

0.0344 

Copper 0.0624 0.0039 
Iron wwwwwmm 56.8 
Lead 0.0026 0.025 0.001 

Magnesium ^ • • : i : - - i ; : ; : ; : : - : ; : : : : i : i i ^ : ^ - - ^ 15.5 3.04 

Manganese wwwm^^m 3,1 0.0326 

Nickel mwwwmmi 0,0953 
Potassium mwwmmm. 5.63 2.24 

Selenium 

Sodium W: mmw 5.5 2.87 

Vanadium 0.0742 

Zinc wmwrnmi 0.113 0,0059 

PAGE 5 OF 10 NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN ANY ROUNDS. 

METALS AND SVOC NOT ANALYZED ON ALL SAMPLES NOR ON ALL ROUNDS. 

FILE:GWOTHER,WRl 



TABLE 4-25 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION 0 

GROUNDWATER  OTHER AREAS DATE 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 

G136B-I-1 G136B-I-1FIL G136C-I-1 G136C-I-1F1L G136C-R-1 

ANALYTE 07/29/92 07/29/92 07/29/92 07/29/92 07/29/92 

iiiiii-iiMiii MG/L MG/L MG/L MG/L MG/L 

Acetone 

Benzene 

Butanone, 2
Carbondisulfide 

Chloroethane 

Chloroform 

Chloromethane 

Dichloroethane, 1,1 ;;:;:|;;;;:';Vii:::i;::::':iii;i:x;:; 

Dichloroethane, 1,2

Dichloroethene, 1,2- (total) 0.018 0.008 0.011 
Dichloropropane, 1,2

Ethyl Benzene 

Hexanone, 2

Methylene Chloride 0.001 
Methyl-2-Pentanone, 4

Tetrachloroethene 0.005 

Toluene 
Trichioroethane, 1,1,1

Trichloroethene 0.002 0.59 0.076 0.12 
Vinyl Chloride 

Xylenes, Total 

Bis (2-Ethylhexyl) Phthalate mmiMM 0.006 0.005 

Aluminium wmwmm 0.512 
Antimony 

Arsenic 
Barium 0.194 0.0329 0.025 0.0408 0.0315 0.0387 

Beryllium wwwwmmmmi 
Calcium 558 35.2 28.3 27.8 23.7 26.6 
Chromium ;-i-iiiiiiiii;ii:i 0.09 0.0814 0.0048 0.005 

Cobalt 

Copper 0.04 0.0101 
Iron • .•ii^:-:-:!:!::®^©®:;: 0.783 9.15 13.1 

Lead a0026 0.0052 0.0011 

Magnesium WWWWWMM 3.16 2.88 2.49 2.17 2.34 

Manganese M m M  m 0.0353 0.0111 0.126 0.167 

Nickel mmmmm 0.0085 0.0079 0,009 

Potassium iwwwwMm 39.7 37.4 10.1 9.62 10 

Selenium 0.0017 0.0017 

Sodium Wwm4mM 13.7 13.5 9 9.26 9,33 

Vanadium 0.0061 

Zinc ww:ww:mmi 0.0779 

PAGE 6 OF 10 NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN ANY ROUNDS. 

METALS AND SVOC NOT ANALYZED ON ALL SAMPLES NOR ON ALL ROUNDS. 

FILE;QVVOTHER.WRl 



ANALYTE 

Acetone 

Benzene 

Butanone, 2

Carbondisulfide 

Chloroethane 
Chloroform 

Chloromethane 

Dichloroethane, 1,1

Dichloroethane, 1,2

Dichloroethene, 1,2- (total) 

Dichloropropane, 1,2
Ethyl Benzene 

Hexanone, 2

Methylene Chloride 
Methyl-2-Pentanone, 4

Tetrachloroethene 

Toluene 

Trichioroethane, 1,1,1

Trichloroethene 

Vinyl Chloride 

Xylenes, Total 

Bis (2-Ethylhexyl) Phthalate 

Aluminium 
Antimony 

Arsenic 

Barium 

Beryllium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Sodium 

Vanadium 

Zinc 

PAGE 7 OF 10 

FILE:QV«3THER.WRl 

TABLE 4-25 Ri REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

GROUNDWATER - OTHER AREAS DATE 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 

136C-R-1F1L G140A-I-1 G140A-I-1FIL GBRRY-l-2 GCLRK-l-2 

lIlBisiigipi 07/29/92 07/15/92 07/15/92 11/19/91 11/19/91 

MG/L MG/L MG/L MG/L MG/L iiiiiiiiiiii
l i i l g ; l l i •:•••••:•. 

|||ig;;;:;.|;;::;;Bf|:;| 

'̂ 'wwwwwwwm 
Mmwwm^iWm 

0.001 


w w m w w m i m 

miwwwwwwww: 


WWwwWwwwww 
0.002 

i i i i i i i i i 

^iiiiliiiiiiiiiii 49.7 


0.0189 

0.0039 wWww.-mi 
0.0316 1.6 0,0323 ww:...w:mm 

0.0085 


558 24 131 39.4 


0.05 

0.0641 

0.199 

2,49 53.7 0.0342 m m w ^ m 
0.0026 0.0878 

11.2 2,21 17.3 2.74 

3.17 2.14 0.0545 

0.0857 i^iiiiiiiiii 

iwrnmrnm: 10,2 9.09 3.8 


Ww!MM§: 9,23 1.8 0.89 

0.117 


WmmM :̂: 0,218 0.0036 


NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN ANY ROUNDS. 

METALS AND SVOC NOT ANALYZED ON ALL SAMPLES NOR ON ALL ROUNDS. 

http://Www.-mi
FILE:QV�3THER.WRl


ANALYTE 

Acetone 

Benzene 

Butanone, 2

Carbondisulfide 

Chloroethane 
Chloroform 

Chloromethane 

Dichloroethane, 1,1

Dichloroethane, 1,2

Dichloroethene, 1,2- (total) 

Dichloropropane, 1,2

Ethyl Benzene 

Hexanone, 2

Methylene Chloride 

Methyl-2-Pentanone,  4

Tetrachloroethene 

Toluene 

Trichioroethane, 1,1,1

Trichloroethene 
Vinyl Chloride 

Xylenes, Total 

Bis (2-Ethylhexyl) Phthalate 

Aluminium 

Antimony 

Arsenic 
Barium 

Beryllium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Sodium 

Vanadium 

Zinc 

PAGE 8 OF 10 

FILE:QW0THER.WR1 

TABLE 4-25 


SUMMARY OF COMPOUNDS DETECTED 


GROUNDWATER - OTHER AREAS 


Parker Landfill Project 


.Lyndonville, Vermont 


l i iiKiiBDj 
w-:-:i/mM 
m.m]^.-:[Wm::yyy^y • 

1 • : • • • 

mmmmmm 

wm:mm 

:::;;:-::o;:;:o.o:..;-:;:;:;:::;:;:;:ix; 

wmwwfmm 

wwwwmmw 
wwmiwmm 

0.194 

:;:j:;.;:::;:;;::;:;:;;;:;:;;>V!...;;:;i:i:v: 

558 

m:.mmmwwm 

9.68 

aooas 
Mwwmmm. 
mmwmm 

0.036 

13.3 

GHB1D GHB1S 

3 ROUNDS 2 ROUNDS 

MG/L MG/L 

0.008 

0.001 

GHB2 

3 ROUNDS 
MG/L 

0.028 

0.008 

0.006 

0.003 

Rl REPORT 

REVISION: 0 

DATE: 11-12-92 

GHB3 

2 ROUNDS 

MG/L 

GHB4D 

3 ROUNDS 
MG/L 

0.004 

0.001 

.004-,008 

wmwwwmm 


0.052 

NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN ANY ROUNDS. 

METALS AND SVOC NOT ANALYZED ON ALL SAMPLES NOR ON ALL ROUNDS. 

FILE:QW0THER.WR1


TABLE 4-25 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

GROUNDWATER  OTHER AREAS DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 

ANALYTE 

Acetone 

Benzene 

Butanone, 2

Carbondisulfide 

Chloroethane 

Chloroform 

Chloromethane 

Dichloroethane, 1,1

Dichloroethane, 1,2

Dichloroethene, 1,2- (total) 

Dichloropropane, 1,2

Ethyl Benzene 

Hexanone, 2

Methylene Chloride 

Methyl-2-Pentanone, 4
Tetrachloroethene 

Toluene 

Trichioroethane, 1,1,1

Trichioroethene 
Vinyl Chloride 

Xylenes, Total 

Bis (2-Ethylhexyl) Phthalate 

Aluminium 

Antimony 

Arsenic 

Barium 

Beryllium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Sodium 

Vanadium 

Zinc 

PAGE 9 OF 10 

FIUE:QViOTHER.WRl 

::--;i<?!l?^.P:^l 
jjHlillllii 
WWWMm 

wwwwwwwmmi 

• • ' • • • ' • • ^ • • ' J . : ^ i i ••'• 

iiSsSiOQI;;.:. 

; . ; . ; : : : - : : : . ; • • . . . • . . :  w 

0.002 

;i:;^;i:^;y;^;i;i;i;^:iii;i;i;i;i;i^^^^ 

mwmmm 
wwwwwmm 

:::::::::\-:':>:|:-o.--:::-->V-:::::':::: 

0.194 

w îwwwwismi 

wwwwwimm 
0.0026 

mwwww^m 
wmw.wmm 
wwwwwmm 
wwwwmimi 

wwww-3mw 

wwwwwmmi 

GHB4S 

2 ROUNDS 

MG/L 

0.009 

0.002 

GHB5 

3 ROUNDS 

MG/L 

0.014 

.005-.007 

.002-009 

GHB6 

3 ROUNDS 

MG/L 

.002-. 012 

.008-,025 

GHYWD-l-2 

11/19/91 

MG/L 

GMW4A 

3 ROUNDS 

MG/L 

0.011 

0.003 

.002-, 006 

.045-0,19 

0,004 

0.004 

0.002 
.03-0.22 

0.005 

5.35-13 

0.0013 

.052-0.13 

.0008-.0037 

33 

.017-,025 

0.0079 

.018-.050 

8.61-11,1 

,013-,017 

6,34 

.083-0.36 

.015-.039 

2.79-3,45 

.024-.057 

0.025 

NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN ANY ROUNDS. 

METALS AND SVOC NOT ANALYZED ON ALL SAMPLES NOR ON ALL ROUNDS. 



TABLE 4-25 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 
GROUNDWATER  OTHER AREAS DATE: 11-12-92 

Parker Landfill Project 


Lyndonville, Vermont 


ANALYTE 

Acetone 

Benzene 

Butanone, 2
Carbondisulfide 

Chloroethane 

Chloroform 

Chloromethane 

Dichloroethane, 1,1

Dichloroethane, 1,2

Dichloroethene, 1,2- (total) 

Dichloropropane, 1,2

Ethyl Benzene 

Hexanone, 2
Methylene Chloride 
Methyl-2-Pentanone, 4

Tetrachloroethene 

Toluene 

Trichioroethane, l , i , l  -

Trichloroethene 

Vinyl Chloride 

Xylenes, Total 

Bis (2-ethylhexyl) Phthalate 

Aluminium 

Antimony 

Arsenic 
Barium 

Beryllium 

Calcium 
Chromium 

Cobalt 

Copper 

Iron 

Lead 
Magnesium 

Manganese 

Nickel 
Potassium 

Selenium 

Sodium 

Vanadium 

Zinc 

;;i;B(iH3l3§i:; 

immWl^&k 
: : : o : : : o : : : o : : : : : : : : : : : : : : : : • • ! : : . • . • . 

0.001 

wwwwwmm 

iiiiiiiiloeai: 
wwwwwmm 

0.194 

558 

wwwwwmm 
0.0026 

W m m m m 
Wwwwwmm;i 
wwwwwmmi 
wwwwwwmw: 

mmmi^^ i f 

imWW^MZi 

MW4A-I-3FIL 

3 ROUNDS 

MG/L 

0.0059 

30.1 

0.0039 

3.97 

0.0032 

3.33 

0.011 

GMW6A 

3 ROUNDS 
MG/L 

0.003 

.006-. 16 

3.66-16.1 

0.0012 

.060-0.16 

0.0006 

42.3-59.8 
.013-.027 

0.027 

.020-. 035 

6.52-22.7 

.029-.050 

3.75-5.15 
0.32-1.34 

.021-.046 

1,94 

.648-.929 

.019-.059 

.036-. 056 

MW6A-I-3FIL 

3 ROUNDS 
MG/L 

0.0053 

21.7 

0.0046 

0.12 

2.03 

0.0013 

0.698 

0.0224 

GMW8A 

2 ROUNDS 
MG/L 
0.004 

0.003 

0.026 

.626-1.4 

0.017 

37.1 

,005-,012 

0.0033 

1.07-2.25 

5.12 

.077-0.15 

2.94 

11,4 

0.004 

0.007 

MW8A-I-3FIL 

3 ROUNDS 
MG/L 

0.0099 

36 

0.0031 

0.004 

4.83 

0.0015 

2.05 

12.5 

0.0142 

PAGE 10 OF 10 NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN ANY ROUNDS. 

METALS AND SVOC NOT ANALYZED ON ALL SAMPLES NOR ON ALL ROUNDS. 

FILE:QW0THER.WR1 

http:1.07-2.25
http:0.32-1.34
http:3.75-5.15


TABLE 4-26 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

PACKER TEST WATER SAMPLES DATE: 11-12-92 

Parker Landfill Project 


Lyndonville, Vermont 


ANALYTES 

Acetone 
Butanone, 2

Chloromethane 

Dichloroethane, 1,1

Dichloroethenes, l ,2

Dichloropropane, 1,2

Ethylbenzene 
Hexanone, 2

Methylene Chloride 

Methyl-2-pentanone, 4

Toluene 

Trichloroethene 

Xylenes, Total 

FILE:P/>OCSUM.WR1 

G120E-A 

0.11 

0.21 

0.003 

0.047 

0.001 

0.002 
0.007 

0.014 

0.024 

0.002 
0.004 

RESULTS IN MG/L 

G120E-B 

0.099 

0.18 

0.04 

0.001 

0.002 

0.006 

0.012 

0.019 
0.002 
0.004 

G126B 

184-193 
0.007 

0.002 

0.001 

G126B 

268 
0.012 

0.001 

0.003 

0.002 

CURRAN 

0.007 

0.045 

0.002 

0.007 

FILE:P/>OCSUM.WR1


TABLE 4-27 

FEDERAL AND VERMONT DRINKING WATER STANDARDS 


COMPOUNDS EXCEEDING IN ANY GROUNDWATER SAMPLE 


COMPOUND 

BENZENE 

BLfTANONE, 2  

DICHLOROETHENE, 1 ,1

DICHLOROETHENES, 1,2

DICHLOROPROPANE, ^ . 2  

METHYLENE CHLORIDE 

TETRACHLOROETHENE 

TOLUENE 

TRICHLOROETHANE, 1,1,1 

TRICHLOROETHENE 

VINYL CHLORIDE 

BIS(2-ETHYLHEXYlj PHTHALATE 

ANTIMONY 

ARSENIC 

BERYLUUM 

CADMIUM 

CHROMIUM 

LEAD 

NICKEL 

Fll£:no«»rl/MCXLSTVmi 

Parker Landfill Project 
Lyndonville, Vermont 

FEDERAL 

DRINKING WATER 

STANDARD, MG/L 

(DWS) 

0.005 

NONE 

0.007 

0.070 

0.005 

0.005 

0.005 

1.0 

0.20 

0.005 

0.002 

0.004 

0.005 

0.050 

0.001 

0.005 

0.10 

0.015 

0.10 

VERMONT 

ENFORCEMENT 

STANDARD, MG/L 

(VES) 

0.005 

0.17 

0.007 

0.070 

0.00056 

0.005 

0.0007 

2.42 

0.20 

0.005 

0.002 

NONE 

NONE 

0.050 

NONE 

0.005 

0.050 

0.020 

0.35 

Rl REPORT 

REVISION: 1 

DATE: 05/02/94 



TABLE 4-28 Rl REPORT 

FEDERAL AND VERMONT DRINKING WATER STANDARDS REVISION: 1 

GROUNDWATER - SWDA WELLS DATE: 05/02/94 

WELLS EXCEEDING 

Parker Landfill Project 

Lyndonville, Vermont 


WELL LOCATIONS EXCEEDING 

COMPOUND G112B G i  l 38 G114A G115A G115B G117A G117B G137A G137B G138A G138B G139A 

l^mmsMum^i^imM^^^M 
2-BUTANONE X X X 

BENZENE X X 

1,2-DICHLOROETHENES X X X 

METHYLENE CHLORIDE X X 

TOLUBJE X 

TETRACHLOROETHENE X 

1,1,1 -TRICHLOROETHANE X 

TRICHLOROETHENE X X X X X 

LS^^V^1lfe^??^«'^li^^......^..k... 
BIS(2-ETHYLHEXYL) PHTHALATE X X X X X 

tmf>i^ ^ ^ . . . : .  = ., T 1 
ARSENIC T/D 

BERYLLIUM T T T T 

CHROMIUM T 

LEAD T T T T 

NICKEL T/D T T 

FILE:newri/MCLSWDAWR1 T= TOTAL D= DISSOLVED 

FILE:newri/MCLSWDAWR1


TABLE 4-29 
FEDERAL AND VERMONT DRINKING WATER STANDARDS 

GROUNDWATER  IWS 1 WELLS 
WELLS EXCEEDING 
Parker Landfill Project 
Lyndonville, Vermont 

Rl REPORT 

REVISION: 1 

DATE: 05/02/94 

COMPOUND G109A

WELL LOCATIONS EXCEEDING 

 G109B GlOeC G110A G110B G111R 

BENZENE 

BUTANONE, 2  

DICHLOROETHENES, 1,2

DICHLOROPROPANE, 1,2

METHYLENE CHLORIDE 

TETRACHLOROETHENE 

TRICHLOROETHANE, 1,1,1

TRICHLOROETHENE 

VINYL CHLORIDE 

CHROMIUM 

NICKEL 

FILE:nowri/MCUWS1 ,WH1 T= TOTAL D= DISSOLVED 



TABLE 4-30 Rl REPORT 

FEDERAL AND VERMONT DRINKING WATER STANDARDS REVISION: 1 

GROUNDWATER  IWS 2 WELLS DATE: 05/02/94 

WELLS EXCEEDING 
Parker Landfill Project 
Lyndonville, Vermont 

WELL LOCATIONS EXCEEDING 

COMPOUND G105 G105I G106A G106B G107 G108A G108B G108I ERTl MW13 G132 G134A G134B G135A G135B 

BENZENE X 

BUTANONE, 2  - X X X X X X X X X 

DICHLOROETHENES, 1,2 X X X X X X X X 

DICHLOROPROPANE, 1,2 X X X X 

METHYLENE CHLORIDE X X X X X X 

TETRACHLOROETHENE X X X X X X 

TRICHLOROETHANE, 1,1,1 X X 

TRICHLOROETHENE X X X X X X X X X X X 

VINYL CHLORIDE X X X X X X X 

W^^^U^^^^ ^ l t ^ ^  ̂  "; 
BISP  ETHYLHEXYL)PHTHALATE X X X X X X X X 

mmw,: ^.^^vi^^: .^ 
ANTIMONY T T D 

ARSENIC T T/D 

BERYLLIUM T 

CADMIUM T T . 

CHROMIUM T 

LEAD T T T 

NICKEL T • T T T T 

FILEinowri/MCUWSZ.WRI T= TOTAL D= DISSOLVED 



TABLE 4-31 Rl REPORT 

FEDERAL AND VERMONT DRINKING WATER STANDARDS REVISION: 0 

GROUNDWATER  IWS 3 WELLS DATE: 11-12-92 

WELLS EXCEEDING 

Parker Landfill project 

Lyndonville, Vermont 

WELL LOCATIONS EXCEEDING 

COMPOUND G102B G103A G103B G103C MW10A G133 

SfGkWmMMii^l^^^ 
DICHLOROETHENE, 1,1 X 

DICHLOROETHENES, 1,2 X X 

METHYLENE CHLORIDE X X X 

TETRACHLOROETHENE X X X 
TRICHLOROETHANE. 1,1,1 X X 

TRICHLOROETHENE X X X X 

seMiyo i i i « i«e^ j© f««^^ 1 
BIS(2-ETHYLHEXYL) PHTHALATE X X X 

Miiiii:iiiiiii;;i:iii:iii:iiii;iii!i;ii:̂ ^^ 
ANTIMONY T/D 

BERYLLIUM T T 

CADMIUM T 

CHROMIUM T 

LEAD T T 

NICKEL T T 

FILE:MCLIVVS3.VVRi T - TOTAL  D- DISSOLVED 

FILE:MCLIVVS3.VVRi


TABLE 4-32 Rl REPORT 

FEDERAL AND VERMONT DRINKING WATER STANDARDS REVISION: 1 

GROUNDWATER - OTHER AREA WELLS DATE: 05/02/94 

WELLS EXCEEDING 

Parker Landfill Project 

Lyndonville, Vermont 


WELL LOCATIONS EXCEEDING 

COMPOUND G118A G i  l SB G120D G125 G127B G127C HB4D HBS HB6 MW4A MW6A MW8A G131B G136A G136B G136C G140A 

li^^mM^mmi^..::., i x ^  m 
BUTANONE, 2   X 

DICHLOROETHENES, 1,2 X X 

DICHLOROPROPANE, 1,2 X 

TETRACHLOROETHENE X 

TRICHLOROETHENE X X X X X X X X X X 

wmmmvmmmm.x <.\iJ 
BIS(2-E1HYL>HEXYL)PHTHALATE X X X X X 

W^  ̂  4, m\ ̂A I. -m̂ -̂̂  -MM4\ 
ANTIMONY T 
LEAD T T T T T T 

FILE:newiVMCLOTHER.WR1 T = TOTAL 

FILE:newiVMCLOTHER.WR1


ANALYTES 

Benzene 

Chloromethane 

Dichlcrod'rflucxomethane 

DichlcToethane, 1,1 -

Dichloroethane, 1 ,2

Dichloroethenes, 1 ,2

Dichloropropane, 1 ,2

Dichloropropane, 1,3

Ethyl benzene 

Toluene 

Trichloroethene 

Vinyl Chloride 

Xylenes (total) 

Acetone 

Chloroform 

FILE:newii/RESSUM,Vmi 

R601 

4 ROUNDS 

.0003-.0011 

0.0043 

.0014-.027 

.0012-.0042 

.017-.05 

.0005-.0015 

.0018-.0017 

.0008-.0028 

.005-024 

.0006-.0043 

.0009-.0013 

.0017-.0056 

.045-.074 

R602 

4 ROUNDS 

TABLE 4-33 
LONG-TERM MONITORING 

VOLATILES 
Parker Landfill Project 
Lyndonville, Vermont 

RESULTS IN MO/L 

R603 

3 ROUNDS 

R604 

4 ROUNDS 

R605 

4 ROUNDS 

R606 

11 ROUNDS 

R607 

11 ROUNDS 

R608 

2 ROUNDS 

0.001 0.0009 

.0005-.0006 

.0003 

.020-029 .0011-.0045 0.0003-0.0004 

.0015-.0019 .014-.027 .0006-.007 0.0011 

.0004-.0017 

NOTE: NO RESULT INDICATES NOT DETECTED IN ANY ROUND. 

R609 


10 ROUNDS 


0.0018 

.0006-.0008 

.009-.024 

0.0002 

.0003-0012 

.0005-0011 

.0004 

.0051 -.028 

Rl REPORT 

REVISION: 1 

DATE: 05/02/94 

R610 


11 ROUNDS 


FILE:newii/RESSUM,Vmi


TABLE 4-34 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

SURFACE WATER AND SEDIMENT DATE 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 

D401 W401 D402 D402-B W402 

ANALYTE SED SW SED DEEP SED SW 

MG/KG MG/L MG/KG MG/KG MG/L 

Acetone 0,24 

Butanone, 2 0.13 

Chioroethane 

Chloroform 

Dichloroethene, 1,2- (total) 

Trichloroethene 

Vinyl Chloride 

Bis (2-Ethylhexyl) Phthalate 

Pyrene 0.42 

Aluminium 6920 1290-3470 6040 

Antimony 

Arsenic 2,2 16,5-1908 

Barium 42,4 287-1030 257 ,24-30 

Cadmium 12,2 

Calcium 2080 30,6 15300 9460 68.6-79,6 

Chromium 11,2 1407 0.011 

Cobalt 

Copper 6 17.7 11.8 

Cyanide 22.6 

Iron 16700 0,304 118000-480000 94500 14.1-36,3 

Lead 3,3 6.2-14.2 4.3 

Magnesium 2700 9.5 

Manganese 654 0,058 964-3130 780 1,9-3.4 

Nickel 10,1 

Potassium 9.8-10.3 

Silver 

Sodium 23.2-23.9 

Thallium 0.002 

Vanadium 16.1 22.2-62.3 91.7 

Zinc 30.6 33,2-38,6 77.5 

FILE:SWSEDSUM,WRl NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN EITHER ROUND. 

METALS AND SVOC NOT ANALYZED ON ALL SAMPLES NOR ALL ROUNDS 

PAGE 1 OF 5 

FILE:SWSEDSUM,WRl


TABLE 4-34 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

SURFACE WATER AND SEDIMENT DATE: 11-12-92 

Parker Landfill Project 


Lyndonville, Vermont 


D403 D403-B W403 D404 D404-B W404 

ANALYTE SED DEEP SED SW SED DEEP SED SW 

MG/KG MG/KG MG/L MG/KG MG/KG MG/L 

Acetone 0.015 

Butanone, 2

Chloroethane 

Chloroform 

Dichloroethene, 1,2- (total) 

Trichloroethene 

Vinyl Chloride 

Bis (2-Ethylhexyl) Phthalate 0.16 

Pyrene 

Aluminium 3060 7660 12500 5930 

Antimony 

Arsenic 
Barium 32.1 40,7 81.3 37.7 

Cadmium 

Calcium 2790 3870 60.9 2940 1870 62,2 

Chromium 5.9 15.1 27.4 11.8 

Cobalt 12.6 

Copper 3,9 7.6 20,7 4.2 

Cyanide 
Iron 9540 10500 5.19 19000 9120 2.21 

Lead 2,2 4.4 17 2 

Magnesium 1660 3270 5.21 5470 2490 5.36 

Manganese 422 227 1.64 266 129 1 08 

Nickel 6.7 12.2 24.8 11 

Potassium 679 1240 5.61 2230 987 5.86 

Silver 

Sodium 11 11 

Thallium 

Vanadium 7.1 15.6 29,8 13 

Zinc 14 51.9 71.1 39.1 
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TABLE 4-34 


SUMMARY OF COMPOUNDS DETECTED 


SURFACE WATER AND SEDIMENT 


Parker Landfill Project 


Lyndonville, Vermont 


D405 D405-B W405 D406 

ANALYTE SED DEEP SED SW SED 

MG/KG MG/KG MG/L MG/KG 

Acetone 
Butanone, 2

Chloroethane 

Chloroform 0,002 

Dichloroethene, l ,2- (total) 

Trichloroethene 0.002 

Vinyl Chloride 

Bis (2-Ethylhexyl) Phthalate 

Pyrene 

Aluminium 8580-14000 8000 3400-4310 

Antimony 

Arsenic 1 1.1 

Barium 31.6-59.4 0.026 27.8 

Cadmium 

Calcium 3670 2820 1660 

Chromium 16,1-32.4 22.9 8.7 

Cobalt 9,8 

Copper 7,7 6,2 

Cyanide 
Iron 10200-24300 12100 .10-.15 5830-7640 

Lead 4.6-4,7 3,5 1.6-2 

Magnesium 3320-8530 4790 1720 

Manganese 136-724 379 ,022-046 208-632 

Nickel 16-24.7 14.2 

Potassium 724-2060 995 

Silver 

Sodium 

Thallium 

Vanadium 14 20.4 11.1 

Zinc 31 33,5 13.9-18.3 

Rl REPORT 

REVISION: 0 

DATE: 11-12-92 

W406 


SW 


MG/L 


.03-042 

0.01-0.021 

0.001 

0.056 

0.024 

,57-1.26 

2.5 

.43-46 

0.039 

0.014 
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TABLE 4-34 


SUMMARY OF COMPOUNDS DETECTED 


ANALYTE 

Acetone 

Butanone, 2

Chloroethane 
Chloroform 

Dichloroethene, 1,2- (total) 

Trichloroethene 

Vinyl Chloride 

Bis (2-Ethylhexyl) Phthalate 

Pyrene 

Aluminium 

Antimony 

Arsenic 
Barium 

Cadmium 

Calcium 

Chromium 

Cobalt 
Copper 

Cyanide 
Iron 

Lead 

Magnesium 

Manganese 

Nickel 
Potassium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

FILE:SWSEDSUM,Wni 

SURFACE WATER AND SEDIMENT 

Parker Landfill Project 

Lyndonville, Vermont 

D407 

SED 

MG/KG 

W407 

SW 

MG/L 

D408 

SED 

MG/KG 

W408 
SW 

MG/L 

D409 

SED 

MG/KG 

.008-021 

.003-011 

.001-.011 

0.006 

5160-6640 0.12 5760-7260 ,18-215 6080 

1,3 

38.1-38,3 

4240 

8,6-249 

0.021 

34.1 

1,2 

34,6-62.1 

1.2 

7220 

12.3-15.5 

0.019 

34.3 3200 

12.6 

5,5-6,2 4.6-9.3 

8440-8490 

2-3.1 

3600 

459-985 

10.8-11.5 

672 

,60-73 

2.78 

0.26 

3.61 

9320-10600 

5.6-9.6 

2860-3830 

617-1180 

9,8-13,2 

1030 

,52-61 

.11-.20 

7200 

3.4 

3130 

145 

9.2 

20,7-23.7 

17 13.6-16.6 

29.7-32 

14.7 

22.4 

Rl REPORT 

REVISION: 0 

DATE: 11-12-92 

W409 
SW 

MG/L 

NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN EITHER ROUND. 
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TABLE 4-34 Rl REPORT 

SUMMARY OF COMPOUNDS DETECTED REVISION: 0 

SURFACE WATER AND SEDIMENT DATE: 11-12-92 

Parker Landfill Project 

Lyndonville, Vermont 

D410 W410 D411 W411 

ANALYTE SED SW SED SW 

MG/KG MG/L MG/KG MG/L 

Acetone 

Butanone, 2

Chloroethane 

Chloroform 

Dichloroethene, 1,2- (total) 

Trichloroethene 

Vinyl Chloride 

Bis (2-Ethylhexyl) Phthalate 

Pyrene 

Aluminium 5180 12600 

Antimony 

Arsenic 
Barium 83 

Cadmium 

Calcium 2500 4720 34.6 

Chromium 9,2 22.5 

Cobalt 
Copper 9,8 

Cyanide 
Iron 6070 12900 

Lead 2,6 10,9 

Magnesium 2510 4010 

Manganese 118 0,019 336 

Nickel 17,5 

Potassium 

Silver 

Sodium 

Thallium 

Vanadium 11.2 22,1 

Zinc 18,1 78.5 

FILE:SWSEDSUM,WH1 NOTE: NO RESULT INDICATES NOT DETECTED IN THAT SAMPLE IN EITHER ROUND. 
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TABLE 4-35 
SURFACE WATER 

WATER QUALITY PARAMETERS 
Parker Landfill Project 
Lyndonville, Vermont 

Rl REPORT 

REVISION: 0 

DATE: 11-12-92 

ANALYTICAL RESULTS, mg/L 

ANALYTE 

ALKALINITY 

W401 

45 

SAMPLE LOCATIONS 

W402B 

143 

W402B-2 

128 

W402I 

262 

W402I-2 

218 

W402R 

264 

W402R-2 

218 

W403B 

3.0 

W403I 

172 

W404I 

169 

AMMONIA NITROGEN 0.02 008 <0.01 3.2 2.0 2.9 2.0 <0 01 1 44 1.2 

TOTAL HARDNESS 762 19.4 177 241 210 239 247 <33 173 177 

TOTAL PHOSPHATE 0 02 <0 01 <0.01 0.01 0.02 0.01 0.02 <0.01 0.01 0.05 

TOTAL SUSP SOLIDS 76.2 10 0.1 60 39 82 34 1.1 10.3 14.4 
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TABLE 4-35 
SURFACE WATER 

WATER QUALITY PARAMETERS 
Parker Landfill Project 
Lyndonville, Vermont 

Rl REPORT 

REVISION: 0 

DATE: 11-12-92 

ANALYTICAL RESULTS, mg/L 

ANALYTE 

ALKALINITY 

W40SI 

72 

SAMPLE LOCATIONS 

W405I-2 

101 

W406I 

84 

W406I-2 

112 

W407I 

80 

W407I-2 

110 

W408I 

86.5 

W408I-2 

94 

W409I 

70 

W410I 

122 

W410I 

122 

W411B 

NA 

W4ni 

6 7 5 

AMMONIA NITROGEN 0.02 0.03 0.13 0.08 0 0 9 0.09 0.11 0 07 0 0 6 007 0.07 <0 01 0 0  5 

TOTAL HARDNESS 799 113 66.4 117 85 1 121 856 101 72.2 75.7 75,7 <33 86 1 

TOTAL PHOSPHATE 0.02 0.02 0.03 0.02 0.04 0.04 0.03 003 001 0.01 0.01 <001 001 

TOTAL SUSP SOLIDS 8 1 2  2 11.9 85 122 199 17.8 145 14 2  0 2  0 NA 4  3 
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TABLE 4-36 

(1) 
CXMIPARtSION OF INOMOUAL SEDIMENT METAL CX)NCENTRATION8 


TO MEAN BACaCQROUND 8EDHIENT METAL CONCENTRATION 


Pait*r LandMI ProfMI 


LyndonvM*, VT 


D402I D402I-2 D402i-B O402R D402R-2 D402R-a D403I-A D403R-B D404I-A D404I-B D408I 04081-2 D4071 D407I-2 D408I D408I-2 04081 04101 
AVERAOE 06<14rai 08(11(81 08114(81 06(14/81 08(11(81 06(14(81 06/13/81 06/13/81 06/13/81 06/13/81 06/13/81 08/11(81 06/10(81 08(11(81 06(10(81 08(11(81 06(14(81 06/14(81 

BACKQROUNO 0 - -8 - 0 - - 8  ' 2"-«' 0 ' - «  " o"-a' 2'-6 ' 0 " - «  - 2 ' -« ' o'-e" 2'-6' 0 - -8 - 0" -8 - 0 ' - 8 - 0 - -8 - 0 - -8 - 0" -8 " 0 - -8 - 0- -8-
SEOtMENT 

ANALYTE ONCENTRATIO mgACg mg/Kg mgACg mgACg mg(K8 ma(K8 mgACg mgACg mg/Kg mg/Kg mgACg mg(Kg mgACg mg/Kg mg/Kg mg(Kg mg/Kg mg/Kg 
Aluminium 9,804,4 1.3 
AiMnIc 11,8 1.4 :v':'::iiM.a 2.1 1.8 
Barlucn 
Cadmium 

66,8 

1.1 
.:.: : io.» 
..-.-•^:. i  a 

. ^ • » .  1 

7.7 
•••.:;::; : : ; ; i7 

i!e 
WWii/i 

i.a 

• :•::• ::;; i iU 

• • • • ^ 1 0 .  7 

•wm'4A 
2.0 

1.6 

1.1 

1.1 

1.1 
CMclum 3.28a.7 2.8 1.8 2.6 ••W:^ W W W  ̂  2.8 1.2 1.3 2.2 1.8 
Chromium 18.2 • . . f * - * 1.4 1.3 
C^obalt 11.2 - . . ; ••  * a 2.0 1.8 1.8 2.1 Z  l 1.1 

Ckippai 7.4 2.4 1.8 1.4 2.4 2.0 1.8 1.0 2.8 1.3 
CyankI* 0,6 2.8 2.8 . ; : . : : • : »  « 2.8 1.3 1.0 1.1 1.0 
Iron 16,044,4 ' • •0 7.B :•.;... ' . B J  * y . f . : :%i» m::X9^ • ' W l ^  * 1.3 
L.«d 8,1 1.0 1.4 1,2 2.3 2.8 1.6 
MagnMlum 4.086.8 1.3 

Man s o m  a 
NIckal 

487,7 

16.2 
• ; ;  ^ ^ 

1.8 

2.1 
1.7 

1.6 

1.1 
m^: 

1,1 
WWiyWi^ 

1.8 

1.7 

1.2 1.8 

1.1 2.1 2.6 1.1 

Poiaatlum 1.217.1 2.8 1.7 1,7 1.8 1.0 1.8 

Sllvai 2.3 Ma-1: 2.8 1.8 1,8 2.7 2.1 
Sodium 882.2 

: •  * ^ 

2.1 2.1 Z  3 1.0 1.0 1.1 1.0 
Thallium 2.7 L8 2.4 1.6 2.4 1.1 
Vanadium 20.6 2.8 1.1 1.6 1.7 1.1 1.2 1.6 

Zinc 60.4 1.6 1.2 1.1 1.8 1.0 1.4 

Tha 'AVERAQE BACaCQROUND SEDIMENT CX>NCENTRATK>N' la Iha maan conoanuation oaloulalad 

from aamplaa 401, 406, and 411. Tha valuaa llatad lor aaoh Indhildual tampla rapraaani 

ihe ratio ol Iha Individual aampla matal concantratlon and tha avaraga background 

•adimani concantratlon. Only 'poaltlva hita' wara avaluatad. 



TABLE 4-37 Rl REPORT 

WATER QUALITY PARAMETERS MEASURED AT REVISION: 0 

SELECTED STATIONS DURING PHASE lA AND IB FIELD ACTIVITIES DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, VT 

INFLUENCE STATION p  H (8.U.) D O . (mg/l) Temperature (C) Conductivity (umtios) ORP(mV) 1 
OF: NUMBER ROUND l|ROUND 21ROUND 3 ROUND l|ROUND 2|ROUND 3|ROUND liROUND 2|ROUND 3 ROUND llROUND 2|ROUND 3 ROUND l|ROUND 2|ROUND 3] 

BACKGROUND 401 7.60 dry 7.82 9.46 dry 8.97 12.1 dry 133 204 dry 269 NR dry 70 

BACKGROUND 405 738 782 7.04 10 07 11.70 9.64 16.7 5.0 14.4 176 199 268 NR 139 59 

BACKGROUND 411 665 695 dry 980 9.75 dry 13.0 5.1 dry 152 160 dry NR 124 dry 

LANDFILL 402 681 697 693 4.45 3.62 090 138 4.8 139 685 920 1,120 NR -19 -83 

LANDFILL 403 735 7.64 7.57 8.84 10.80 7.86 18.5 5.3 13.9 412 641 481 NR 39 34 

LANDFILL 404 7.38 788 6.96 842 921 2.16 19.4 5.7 11.4 415 532 386 NR 127 -83 

LANDFILL 406 7.36 7.68 7.43 11.64 12.67 922 12.2 4.7 11.4 193 218 308 NR 45 -5 
MEADOW 407 659 782 7.97 10.60 12.90 10.02 12.4 4.7 12.2 138 225 293 NR 82 70 
MEADOW 408 6.65 7.57 8.05 11.88 1275 10.00 12.2 4.0 12.6 146 225 300 NR 283 134 

PASSUMPSIC 409 798 720 9.20 10.00 12.89 960 13.2 4.6 147 147 179 230 NR 308 134 

PASSUMPSIC 410 7.77 7.90 NR 10.17 12.95 NR 12.5 4.5 NR 153 224 NR NR 203 NR 

ROUND 1 -MAY, 1991 

ROUND 2 - SEPTEMBER, 1991 NR = NOT RECORDED 

ROUND 3 - AUGUST, 1992 
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TABLE 4-38 Rl REPORT 

NUMBER AND TYPES OF BENTHIC MACROINVERTEBRATES REVISION: 0 

SAMPLED FROM ARTIFICIAL SUBSTRATES AT SELECTED STATIONS DATE: 11-12-92 

Parker Landfill 

Lyndonville, VT 

October, 1992 

FAMILY STATION DESIGNATION 

BS-01 BS-02 BS-03 BS-04 BS-05 BS-06 BS-07 BS-08 
EPHEMEROPTERA 15 8 22 22 2 9 8 3 
PLECOPTERA 61 2 41 25 1 45 71 9 
TRICHOPTERA 3 5 4 18 5 19 20 4 

DIPTERA 20 25 18 31 30 29 98 27 
MEGALOPTERA 3 3 1 3 17 2 3 0 
ODONATA 0 1 0 0 0 0 0 0 
COLEOPTERA 2 1 0 0 1 1 2 0 
HEMIPTERA 0 0 0 0 0 0 1 0 
COLLEMBOLA 2 1 1 0 1 1 3 1 

CRUSTACEA 0 0 0 0 0 0 2 0 
MOLLUSCA 1 20 7 8 2 16 37 13 
OLIGO/NEMAT 2 1 1 3 3 8 5 8 
HYDRACARINA 2 1 2 0 3 4 5 0 

TOTAL FAMILIES 10 11 9 7 10 10 12 7 

TOTAL INDIVIDUALS 111 68 97 110 65 134 255 65 
TOTAL EPT 79 15 67 65 8 73 99 16 
TOTAL DIPTERA 20 25 18 31 30 29 98 27 
EPT/TOTAL 0.71 0.22 0.69 0.59 0.12 0.54 0.39 0.25 
EPT/DIPTERA 3.95 0.60 3.72 2.10 0.27 2.52 1.01 0.59 
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TABLE 4-39 Rl REPORT 

COMPOSITE LIST OF WILDLIFE OBSERVED REVISION: 0 

ADJACENT TO OR ON-SITE DATE: 11-12-92 

Parker Landfill Project 
Lyndonville, VT 

Common Name 

wilM^sifSw'wwww^ 
Belted kingfisher 
American crow 
American goldfinch 
Eastern kingbird 
Cedar waxwing 
Downy woodpecker 
Red-winged blackbird 
Wood thrush 
Purple martin 
Northern cardinal 
European starling 
Bank swallow 
Common snipe 
Mallard 
Black-capped chickadee 
Baltimore oriole 
Common grackle 
Song sparrow 
Red-tailed hawk 
American woodcock 
Gray catbird 
Mourning dove 
Brown thrasher 
Northern flicker 
American kestrel 
Killdeer 
Northern mockingbird 
Blue jay 
House wren 
American robin 
Yellow warbler 

Scientific Name 

Ceryle alcyon 

Corvus brachyrhynchos 

Carduelis tristis 

Tyrannus tyrannus 

Bombycilla cedrorum 

Picoides pubescens 
Agelaius phoeniceus 

Hylocichia mustelina 

Progne subis 

Cardinaiis cardinalis 

Sturnus vulgaris 

Riparia riparia 

Capella gallinago 

Anas platyrhynchos 

Parus atricapillus 
Icterus galbula 

Quiscalus quiscula 

Melospiza melodia 

Buteo lineatus 

Philohela minor 

Dumetella carolinensis 

Zenaidura macroura 

Toxostoma rufum 

Colaptes auratus 

Faico sparverius 

Charadrius vociferus 

Mimus polyglottos 

Cyanocitta cristata 

Troglodytes aedon 

Turdus migratorius 

Dendroica petechia 

LOCAL 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

ON-SITE 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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TABLE 4-39 Rl REPORT 

COMPOSITE LIST OF WILDLIFE OBSERVED REVISION: 0 

ADJACENT TO OR ON-SITE DATE: 11-12-92 

Parker Landfill Project 


Lyndonville, VT 


Common Name Scientific Name 

wwMmmmwwmWwwwMwwwswwwwwwwwwwwwwmwww^^ 
Black bear 


Chipmunk 


Domestic cat 


Eastern cottontail 


Gray squirrel 


Mole (unidentified) 

Moose 

Muskrat 


Raccoon 


Red fox 


Red squirrel 


River otter 


White-tailed deer 


Woodchuck 


l l i f tMi^ i iBJ iNsi i l i 
Gray treefrog 
Green frog 
Northern leopard frog 

Northern spring peeper 

Salamander (unidentified) 
••••'••: ;OPi3Titsce::S:S;:.;::S;i;--:::::-^ 

:• •••WCIPIJiffcCa!'-: ;•; 

Common snapping turtle 

Eastern painted turtle 

Garter snake 

wWFmii iWwmwmwmmi;^ 
Slimy sculpin 

• ••••o i ' t T ^ i - - : t - - ^ i - ' C ' i - " i ' ' - ••••••••••:•••• 

....:• :.SHfctii*5lSn ;̂:.::?:: 

Crayfish 


FILE:TBL4-39,WR1 

Ursus americanus 


lamias striatus 


Felis catus 


Sylvilagus floridanus 


Sciurus carolinensis 


Alces americana 

Ondatra zibethicus 

Procyon lotor 


Vulpes fulva 


Tamiasciurus tiudsonicus 


Lutra canadensis 


Odocoileus virginianus 


Marmota monax 


Hyla versicolor 


Rana clamitans melanota 

Rana pipiens 


Hyla c. cruelfer 


••• ' : • ' • \ \ \ y W y y y y ^ m - m '••:••• ••::•.:;:.::::::•::::.::::;:::::::.:::•::.;•:• •:•• •••••••:•• • : : • • •• •:..• 

Chelydra s. serpentina 


Chrysemys picta 


Ttiamnophis sirtalis 


Cottus cognatus 

Orconectes sp. 

LOCAL 


X 


X 


X 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

ON-SITE 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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TABLE 5-1 Rl REPORT 

SELECTED CONTAMINANT TRANSPORT PARAMETERS REVISION:0 

Parker Landfill Project DATE: 11-12-92 

Lyndonville, Vermont 

Water HENRYS LAW •'i-i^.v^'.••:•:;•:• • > P r < ) x i m a  l M a t e r i a  l ..:•••:•:; •:.:•:• 

Solubility CONSTANT Koc Kd Rd 

COMPOUND (mg/l) (atm-m3/mole) (cm3/gm) f o c = i . 0 0 1  0 foc3.0020 foc=.0082 (oc=.0010 foc=.0020 foc=,0082 

2-BUTANONE 265000 2.7E-05 5 0.00 0.01 0.04 1,0 1.0 1,2 

BENZENE 1750 5,6E-03 83 0.08 0.17 0,68 1,4 1.8 4  1 

1,1 DICHLOROETHENE 2250 3,4E-02 65 0.07 0.13 0,53 1.3 1.6 3.4 

TRANS 1,2 DICHLOROETHENE 6300 6,6E-03 59 0.06 0.12 0,48 1.3 1.5 3.2 

CIS 1,2 DICHLOROETHENE 3500 7.6E-03 49 0.05 0.10 0.40 1.2 1.4 2.8 

METHYLENE CHLORIDE 20000 2,0E-03 9 0.01 0.02 0,07 1.0 1.1 1.3 

TOLUENE 535 e,7E-03 300 0.30 0.60 2,46 2,4 3,7 12,2 

TETRACHLOROETHENE 150 2.6E-02 346 0.35 0.69 2,84 2.6 4,2 14,0 

1,1,1 TRICHLOROETHANE 1500 1.4E-02 152 0.15 0.30 1.25 1,7 2  4 6,7 

TRICHLOROETHENE 1100 e,1E-03 126 0.13 0.25 1.03 1.6 2,2 5.7 

VINYL CHLORIDE 2670 8,2E-02 57 0.06 0.11 0,47 1.3 1.5 3.1 
• . • • • • 

Water HENRYS LAW Distal Material.::; :•, 
Solubility CONSTANT Koc Kd Rd 

COMPOUND (mg/l) (atm-m3/molo) (cm3/om) foco.0010 foc».0043 foc=,0111 foc>:.0010 foc=.0043 foc=,0111 

2-BUTANONE 265000 2,7E-0S 5 0.00 0.02 0,05 1.0 1.1 1.2 

BENZENE 1750 5,6E-03 83 0.08 0.36 0,92 1.4 2.8 5.6 

1,1 DICHLOROETHENE 2250 3,4E-02 65 0.07 0.28 0,72 1.3 2.4 4.6 

TRANS 1,2 DICHLOROETHENE 6300 6,6E-03 59 0.08 0.25 0.65 1.3 2.3 4.3 

CIS 1,2 DICHLOROETHENE 3500 7,6E-03 49 0.05 0.21 0,54 1.2 2.1 3.7 

METHYLENE CHLORIDE 20000 2,0E-O3 9 0.01 0.04 0,10 1.0 1.2 1.5 

TOLUENE 535 6.7E-03 300 0.30 1.29 3,33 2.5 7.5 17.7 

TETRACHLOROETHENE 150 2.6E-02 346 0.35 1.49 3,84 2.7 8.4 20.2 

1,1,1 TRICHLOROETHANE 1600 1.4E-02 152 0.15 0.65 1,69 1.8 4.3 9.4 

TRICHLOROETHENE 1100 9.1E-03 126 0.13 0.54 1.40 1.6 3.7 8.0 

VINYL CHLORIDE 2670 8.2E-02 57 0.06 0.25 0,63 1.3 2,2 4  2 

Note: source of data for organic compounds is USEPA, 1986 Superfund Public Health Evaluation Manual (EPA 540/1-86/060) 
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TABLE 5-1 Rl REPORT 

SELECTED CONTAMINANT TRANSPORT PARAMETERS REVISIONO 

Parker Landfill Project DATE: 11-12-92 

Lyndonville, Vermont 

Soil-Water Partition Coefficient, Kd(cm3/g) (4) 

Metals Estimated Relationship between Kd and pH in Pure Clay Kd Values from the Literature (2,3) Discussion (from (4)) 

Relationship (2) Kd at pH=6,6 No. Observations Median Range 

The primary cadmium solution species in groundwater at pH values less than 

8.2 is cadmium (2+). Both precipitation/dissolution and adsorption/desorption 

Cadmium Kd=0,242 exp (0.61 pH) 14 28 6,7 1,26 to 26.8 control cadmium concentrations in the subsurface. Cadmium adsorption on soil 

often correlates with the cation exchange capacity of the soil. Cadmium 

adsorption is not believed to be correlated with soil organic carbon content. 

Cadmium adsorption exhibits pH dependency. 

Chromium (II) 2,200 470 to 150,000 Chromium (Cr) exists as Cr(lll) under reducing and moderately oxidizing 

16 conditions. Chromium adsorption has not been extensively studied. Cr(lll) 

Chromium (VI) 37 1.2 to 1,800 is strongly adsorbed by soil minerals by specific adsorption and ion exchange. 

Chromium - - 18 Cr(VI) is specifically adsorbed by iron oxides under acidic pH conditions (pH<7). 

The attenuation of Cr(lll) in soil is believed to primarily be due to solid 

phase formation. Cr(lll) adsorption increases with increasing pH. 

In groundwaters, lead primarily exists as lead (II), Both precipitation/ 

dissolution and adsorption/desorption control lead concentrations in the 

subsurface. Lead is strongly adsorbed on soil particles by ion exchange 

Lead Kd=6,57E-03 exp (1.79pH) 890 125 99 4.5 to 7,640 and specific adsorption. The soil properties which most often correlate 

with lead adsorption are soil organic matter and clay content. Lead 

adsorption is strongly pH dependent on sediments, iron oxides, clay minerals, 

and organic materials. 

In natural aqueous environments, the *2 valence state of nickel is of primary 

importance. Nickel ferrite (NiFe204) is the most stable compound under aqueous 

Nickel - - - - - conditions. Thermodynamic data (MINTEQ) predict that the dominant form of nickel 

in groundwater (pH<9.0) is Ni(ll). followed by NiS04. In soils, adsorbtion is 

primarily controlled by pH and the presence of clays and Fe/Mn hydroxides. Or

ganic material has not been identifled as an important adsorbent of Ni in soil. 

(1) Source of Data for organic compounds is USEPA, 1986. Superfund Public Health Evaluation Manual (EPA 540/1-86/060), unless otherwise noted. 


(2)C. F. Baesand R. D. Sharp, '  A Proposal for Estimation of Soil Leaching and Leaching Constants for Use in Assessment Models', Journal of Environmental Quality, Vol. 12, No. 1, 1983. 


(3) In agricultural soils and clays of pH 4.5 to 9.0. 


(4) The following report also presents an excellent summary of measured adsorption constants for several metals:	 'Chemical Attenuation Rates, Coefficients, and Constants in Leachate Migration - Volume 1: A Critical 

Review,' Electric Power Research Institute Report EA - 3356, prepared by Battelle Pacific Northwest Laboratories, February 1984, 

- = information not readily available. 
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TABLE 5-1 Rl REPORT 

SELECTED CONTAMINANT TRANSPORT PARAMETERS REVISIONO 

Parker Landfill Project DATE: 11-12-92 

Lyndonville, Vermont 

Soil-Water Partition Coefficient, Kd(cm3/g) (4) 

Metals Estimated Relationship between Kd and pH in Pure Clay Kd Values from the Literature (2,3) Discussion (from (4)) 

Relationship (2) Kd at pH=6,6 No, Observations Median Range 

Although multivalent, arsenic exists primarily as the +3 and +5 valence state in 

natural waters (complexed to oxygen as the anion). Although attenuation mech

19 anisms are not well understcxxl, it is known that hydroxides of Ba, Fe, and Al 

Arsenic - - Arsenic (V) 6,7 1,9 to 18 control precipitation/dissolution kinetics in aqueous systems. As, like phos

37 phate, is strongly adsorbed by soils and sediments. Extractable Fe and Al hy

droxides correlate well with As retention in soils, while organic carbon con 

tent and pH do not. /Vrsenic may be mobilized by microbial methylation processes. 

Antimony (Sb), like arsenic, is multivalent, with Sb(lll) and Sb(V) predomin

ating under reducing and oxidizing conditions, respectively. M\ of the known 

Sb compounds, including Sb203, are soluble but little is known about adsorp

Antimony - - - - - tion/desorption behavior of Sb. In aqueous systems, SbOH3 is the predominant 

form and, like arsenic, will adsorb to clays and iron, manganese, and aluminum 

hydroxides. Little is known about the absorptive behavior of Sb in soil, sub

soil, and groundwater although preliminary studies suggest it is a mobile con

stituent under diverse environmental conditions. 

(1) Source of Data for organic compounds is USEPA, 1986. Superfund Public Health Evaluation Manual (EPA 540/1-86/060), unless otherwise noted, 

(2) C. F, Baes and R. D. Sharp, *A Proposal for Estimation of Soil Leaching and Leaching Constants for Use in Assessment Models', Journal of Environmental Quality, Vol, 12, No. 1, 1983. 

(3) In agricultural soils and clays of pH 4.5 to 9.0. 

(4) The following report also presents an excellent summary of measured adsorption constants for several metals:	 'Chemical Attenuation Rates, Coefficients, and Constants in Leachate Migration - Volume 1: A Critical 

Review,' Electric Power Research Institute Report EA - 3356, prepared by Battelle Pacific Northwest Laboratories, February 1984. 

- e information not readily available. 
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